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© Benzodiazepine derivatives. 
A compound of the formula : 




NHCO 



-CO- 



CM 
< 

CO 



Q. 
LU 



wherein R 1 is halogen, 

heterocyclic group which may have one or more suitable substituent(s), aryl which may have one or more 
suitable substituent(s), 

-NH-R 5 (in which R 5 is hydrogen, lower alkanoyl or hydroxy(lower)alkyl), 

-S-R 6 (in which R* is lower alkyl. lower alkyl substituted with carboxy and amino, lower alkyl substituted 
with protected carboxy and protected amino, or pyridyl), 

-O-R 7 (in which R 7 is hydrogen, hydroxy protective group, lower alkyl, lower alkenyl, ar(lower)alkyl halo- 
(lower)alkyl, amino(loweralkyl, protected amino(lower)alkyl, or piperazinyl(lower)alkyl which may have lower 
alkyl), 

-CONH-R8 (in which R 8 is cyano, carbamoyl(lower)alkyl, carboxy(lower)alkyl, protected carboxy (lower)alky I 
or lower alkyl substituted with carbamoyl and aryl ), or 
-Z-R 9 [in which R 3 is hydrogen or lower alkyl, and Z is 
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O 
it 

-c- . -c- 

N 



(wherein is hydroxy, lower alkoxy or amino) or 



-C- 

H 

R U V 2 



(wherein R' 1 is carboxy or protected carboxy and R« is hydrogen; or R» is halogen and R« is halogen)]. 

R 2 is aryl which may have one or more suitable substituent(s), 

R 3 is hydrogen or halogen, 

R+ is hydrogen, halogen or lower alkoxy and 

A is lower alkylene, 

and a pharmaceutical^ acceptable salt thereof, ,„„r a A\ an * 
processes for the preparation and pharmaceutical compositions comprising them as an active ingred.ent 



• <EP 0349949A2 I > 



2 



« 



EP 0 349 949 A2 



BENZODIAZEPINE DERIVATIVES 



This invention relates to new benzodiazepine derivatives and pharmaceutically acceptable salts thereof. 

More particularly, it relates to new benzodiazepine derivatives and pharmaceutically acceptable salts 
thereof which are cholecystokinin (CCK) antagonists and therefore can be used as therapeutical agents for 
emesis, pancreatitis, satiety and appetite control, pain control, insulinoma, gastroparesis, acute obstructive 
5 cholecystitis, irritable bowel disease, carcinoma of pancreas, etc. 

The benzodiazepine derivatives of this invention can be represented by the following formula (I) : 



10 



15 




wherein R 1 is halogen, 
2o heterocyclic group which may have one or more suitable substituent(s), 
aryl which may have one or more suitable substituent(s), 
-NH-R 5 (in which R 5 is hydrogen, lower alkanoyl or hydroxy(lower)alkyl t 

-S-R 6 (in which R 6 is lower alkyl, lower alkyl substituted with carboxy and amino, lower alkyl substituted 
with protected carboxy and protected amino, or pyridyl), 
2s -O-R 7 (in which R 7 is hydrogen, hydroxy protective group, lower alkyl, lower alkenyl, ar(lower)alkyf, halo- 
(lower)alkyl, amino(lower)alkyl, protected amino(lower)alkyl, or piperazinyl(lower)alkyl which may have lower 
alkyl), 

-CONH-R8 (in which R 8 is cyano, carbamoyl(lower)alkyl, carboxy(lower)alkyl, protected carboxy(lower)alkyl 
or lower alkyl substituted with carbamoyl and aryl), or ' 
30 " 2 " R9 [in which R9 is h y dr °9 en or lower alkyl, and Z is 

O 

H 

-c- , -c- 

N 

H 10 



(wherein R t0 is hydroxy, lower aikoxy or amino or 

40 



45 R 



-C- 

i 

11 n 12 



(wherein R 11 is carboxy or protected carboxy and R 12 is hydrogen; or R 11 is halogen and R 12 is halogen)], 
R 2 is aryl which may have one or more suitable substituent(s), 
so R 3 is hydrogen or halogen, 

R* is hydrogen, halogen or lower aikoxy and 
A is lower alkylene. 

According to the present invention, the new benzodiazepine derivatives (I) can be prepared by the 
processes which are illustrated in the following scheme. 
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Process 1 




(I) 

or a salt thereof 



Process 2 




R 2 

(IV) (V) 

or its reactive derivative or its reactive derivative 

at the amino group at the carboxy group 

or a salt thereof or a salt thereof 
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A-R x 
R 2 

(I) 

or a salt thereof 




R 



H 



Process 3 



ts 



20 



25 



A-R x 



^r N "S- N Hco-Qi^ R 

H 



* (la) 

or a salt thereof 



30 



Elimination reaction of the 
hydroxy protective group 
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55 
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(If) 

or a salt thereof 

Process 6 





(Ig) 

or a salt thereof 
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Elimination reaction of the 
amino protective group 



20 




55 
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Elimination reaction of the 
carboxy protective group 



10 



A-R, 



75 




N 



N 
H 



20 



(Ik) 

or a salt thereof 



25 Process 9 



30 



35 



.14 



15 



"^nhcoJTTT^--: 

r N h 
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(IA) 

or a salt thereof 



Elimination reaction of the 
imino protective group 



55 
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(Im) 

or a salt thereof 



Process 10 



A-COOH 



R 

(XII) 



(XIII) 



or its reactive derivative or its reactive 



at the carboxy group 
or a salt thereof 



derivative at the 
amino group or a 
salt thereof 
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Process 11 




(lp) 

or a salt thereof 

Process 12 




(Iq) 



or a salt thereof 
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NHCO 



N 
H 



(Ir) 

or a salt thereof 



Process 13 



A-NH 




H 

(is) 

or its reactive 
derivative at the 
amino group 
or a salt thereof 



+ HO-R" 



(XV) 

or its reactive 
derivative at the 
carboxy group or 
a salt thereof 
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Process 14 



A-x J 




+ H-R 



(Io) 

or a salt thereof 



(XVI) 

or a salt 
thereof 




(la) 

or a salt thereof 



Process 15 



A-0-A 2 -X 2 



6 



r N h 

R 2 

(Iv) (XVII) 
or a salt thereof or a salt thereof 
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R 1 R 2 , R 3 , R 4 , R 6 , R 8 , R 9 , R 10 . R 11 . R 12 and A are each as defined above « 

Ri ta^^On which R| is hydroxy protective group) or aryl having two protected hydroxy groups, 
R£ is hydroxy or aryl having two hydroxy groups, 
A 1 is (Ci-C5)alkylene, 

14 
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R 13 is aryl, 

Rh is heterocyclic group having protected amino, phthalimido, or -O-Rj (in which R£ is protected amino- 
(lower)alkyl), 

Rer is heterocyclic group having amino, amino.or -O-R* (in which R£ is aminoflowerjalkyl), 
5 Rs is 

-C-R 9 

CH 

70 I 11 

R a 

(in which R 5 is as defined above, Rjl is a protected carboxy group) or -CONH-R| (in which Rf is protected 
carboxy(lower)aikyl), a w 

15 B\ is 

-C-R 9 



20 



26 



30 



36 



II 

CH 
I 

COOH 

(in which R* is as defined above) or -CONH-R| (in which R| is carboxy(lower)aikyl) 

R 1 * is hydrogen or lower alkyl, 

R 15 is an imino protective group, 

J is CH or N, 

Q is CH or N, 

X 1 is halogen, 

R| is lower alkyi substituted with protected carboxy and protected amino, 
R 5 is lower alkyl substituted with carboxy and amino, 
R| is lower alkanoyl, 

R£ is piperazinyl having lower alkyl, or _NH-R5 (in which R 5 is as defined above), 

X 2 is halogen, 

A 2 is lower alkylene, and 

R 16 is phthalimido or piperazinyl having lower alkyl. 

The starting compound (IV) is novel and can be prepared by the following processes. 
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i 2 

(VIII) 
or a salt thereof 



© 



X-A-R 

(III) 

or a salt thereof 
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A-R J 



10 




15 



Elimination reaction 
of the amino protective 
group 



20 



25 



30 



35 



A-R J 




R 

(IV) 

or a salt thereof 



40 



45 



50 



55 



wherein 

R\ R 2 , R 3 , A and X are each as defined above, 

Y is an acid residue, and 

R 17 is a protected amino group. 

an^u^^T^^l acceptable salts of the ° b i et * compound (I) are conventional non-toxic salts 

t 9 S t , SUCh 38 an a ' kali m9ta ' S3lt (8 ' 9 - SOdium sa,t ' P° tassium salt - and an alkaline 

earth metal salt (e.g. calc.um salt, magnesium salt, etc.), an ammonium salt, an organic base salt <eq 

tnmethylamine salt, triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt. N N -diben- 

Ze«^Z? a T* f Salt ; "ft ^ ° r9aniC 3Cid S3lt (ag - aCetate ' maleate ' tartrate ' methanesulfonate. 
benzenesu fonate, formate, toluenesulfonate, trifluoroacetate, etc.), an inorganic acid salt (e.g. hydrochloride 

et^d « S e " Phat6 ' ^ ' *** ™ 3min ° 3Cid (e " 9 - argm ™' aspartic acid ' i^^' 
ti nni n J h t L ab ° Ve T bsequent des <=riP«ons of the present specification, suitable examples and illustra- 
deteil as Slows 0 "' ef,n '" 0nS Whi ° h the present invention include within the scope thereof are explained in 

The term "lower" is intended to mean 1 to 6 carbon atom(s), unless otherwise indicated 
fluorfne and iodhe 98 "" ^ " ha, ° 9en m ° iety " *° " halo < lower ) alk y |, ' ma V chlorine, bromine. 

hsJ™^ " heteroc y cl . ic . arou P" ma y include saturated or unsaturated, monocyclic or polycyclic 

kfld IL^fi f' n, K? ? le3St heter °- atom such » ^ «ygen. sulfur, nitrogen atom and Se 
like. And, especially preferably heterocyclic group may be heterocyclic group such as 

unsaturated 3 to 8-membered heteromonocyclic group containing 1 to 4 nitrogen atom(s), for example 
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10 



15 



20 



25 



pyrrolidinyl, imidazolidinyl. piperidino. piperazmyl, etc.; w pvamole indolvl, 

unsaturated 3 to 8-membered het9romor»cyd.c group containing 1 to 2 oxygen atomic «"° » 
alornj) lor example, oxazolyl. Isoxaiolyl. dir,yd'°isoxa»l»l. oxadlazolyl. <e.g.. 1,2.4-oxad.azolyl. 1.3.4 

S^i^^t^ocyotio group contain,^ . » « oxygen —» ' » 3 
rS^S^Sc^roup , to » oxygen a to m,s, nitrogen atom (S >, ,or 

^rS^^'gtup containing , to 2 sullu, a,om ( s> and , to 3 nitrogen 
u^"!^ group containing an ovrygen atom to, 

Srahydropyranyl, trityl, etc.), lower alkyl (e.g., methyl, ethyl, propyl, .sopropyl. butyl, isobutyl. sec butyl. 
^^'■^^^S ^ "-('ower)a lk yr may ,nc.ude pheny.. naphthy. and the ^ 
I be «ent" fn "ary. which may have one or more suitab.e ^^^\^ 
30 hydroxy, protected hydroxy, lower alkoxy (e.g.. methoxy. ethoxy. propoxy. .sopropoxy. butoxy. tbutoxy, 

(e. g ?fry.or^xy. y p ropionyloxy. butyryloxy. isobutyry.oxy, valeryloxy. isovaleryloxy, etc.). and the 

Suitable "substituent" in "ary. which may have one or more suitable substituent( S )» for R 2 may include 
>gen 

(e a chlorine, bromine, fluorine and iodine) and the like. : ertUa iorvi 
Stable "lower alkanoyP may include formyl, acetyl, propionyl. butyryl. ,sobutyryl. valeryl. .sovaleryl 

"^r'JIS "lower alkvl" and "lower alkyl moiety" in the terms «hydroxy(lower)alkyl". "ar(tower)alkyl\ 
- JSSJJ^ Seated amino(,ower)a,kyP. "piperazinyKlowe^kyr -ojbjr^ 

noweSvl- "carboxyOoweOalkyl 1 ' and "protected carbovy(lower)alkyl- may include stra.ght or branched 
Having 1' to 6 cSon a*m(s). such as'methyl. ethy.. propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl. 

mav bfan estSed carboxy group, or the like, and concrete examples of the ester rncety m sa.d es tenf ed 
Z^yZcTZ STSa ones such as lower alkyl ester [e.g. methyl ester, ethy. ester, propyl ester 
isoororXl ester biyl ester, isobutyl ester, tert-butyl ester, pentyl ester, hexy. ester. 1-^loproPylethyl 
este irwh ch may have suitable substHuent(s). for example, lower alkanoyloxy(lower)a ky. ester [e g- 
aSoxy^ et*r. butyryloxymethy. ester, valeryloxymethyl ester. p.va.oy ox- 

SSKTSS l^etovyethyleSer. 1-propiony.oxyethyl ester, piva.oy.oxy-ethy. ester. 
Tter hexanovloxymethyl ester, etc.]. lower alkanesulfonyl(lower)alkyl ester [e.g. 2-mesylethyl ester, e c.] o 
m ono^ es!er [e.g. 2-iodoethy. ester. 2.2.2-trich.oroethy. 

P^Pr rso vinvl ester allyl ester, etc.]; lower alkynyl ester [e.g. ethynyl ester, propynyl ester, etc ], mono(o 
df o ^SASS^ ^r which may have' suitab.e substituent(s) [e.g. benzyl ester, ^etho^ybenzy. 
ester SSSZi. phenethyl ester, trityt ester, benzhydry. ester. bis^ethoxyphenyDrnethy < e* £ 
ridlmemoxybenzyl este , 4-hydroxy-3.5-di-tert.buty.ben Z yl ester, etc-.]; aryl ester wh,ch may have suable 
sutsZntlsT [e.g phenyl ester. 4-ch.orophenyl ester, tolyl ester, 4-tert-butylphenyl ester, xylyl ester. 



like. 

35 

halogen 



40 
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mesityl ester, cumenyl ester, etc.]; or the like. 

Suitable 'protected amino 1 ' and "protected amino moiety'' in the term "protected amino(lower)alkyl" 
may include an acylamino or an amino group substituted by a conventional protective group such as ar- 
(lower)alkyl which may have at least one suitable substituent(s), (e.g. benzyl, trityl, etc.) or the like 

Suitable acyl moiety in the terms "acylamino" and "acyloxy" may include aliphatic acyl group and acyl 
group containing an aromatic or heterocyclic ring. 

And, suitable examples of the said acyl may be lower alkanoyl (e.g. formyl, acetyl, propionyl, butyrvl 
isobutyryl, valeryl, isovaleryl, oxalyl, succinyl, pivaloyl, etc.); 

lower alkoxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 1 -cyclopropylethoxycar- 
bonyl. .sopropovycarbonyl. butoxycarbonyl. tert-butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl etc )• 
lower alkanesulfonyl (e.g. mesyl, ethanesulfonyl. propanesulfonyl. isopropanesulfonyl, butanesuifonyl, etc)- 
arenesulfonyl (e.g. benzenesulfonyl. tosyl, etc.); aroyl (e.g. benzoyl, toluoyl, xyloyl, naphthoyl, phthaloyl' 

indancarbonyl, etc.); 

ar(lower)alkanoyl (e.g. phenylacetyl, phenylpropionyl, etc.); 
15 ar(lower)alkoxycarbonyl (e.g. benzyloxycarbonyf, phenethyloxycarbonyl, etc.), and the like 

The acyl moiety as stated above may have at least one suitable substituent(s) such as halogen 
(chlorine bromine, fluorine and iodine), amino, lower alkoxycarbonyiamino (e.g. methoxycarbonylamino 
ethoxycarbonylamino, propoxycarbonylamino, isopropoxycarbonylamino, butoxycarbonylamino, tert-butox- 
ycarbonylammo, pentyloxycarbonylamino, hevyloxycarbonylamino. etc.) or the like 
20 Suitable "hydrovy protective group" may include tetrahydropyranyi, acyi group such as lower alkanoyl 
(e.g., formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, etc.), and the like. 

Suitable "lower alkenyl" may include vinyl, ally I, 1-propenyl, 1 or 2 or 3-butenyl, 1 or 2 or 3 or 4- 
pentenyl, 1 or 2 or 3 or 4 or 5-hexenyl and the like. 

Suitable "lower alkoxy" may include methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy 
25 t-pentyioxy, hexyloxy and the like, preferably one having 1 to 4 carbon atom(s). 

Suitable "lower alkylene'' may include straight or branched one having 1 to 6 carbon atom(s), such as 
methylene, ethylene, trimethylene. tetramethylene, pentamethyiene. hexamethylene or the like, preferably 
one having 1 to 4 carbon atoms(s). 

Suitable "imino protective group" may include trityl, tetrahydropyranyi and thelike 
oo Suitable ^acid residue' may include acyloxy wherein acyl moiety is as mentioned above, halogen (e g 
fluorine, chlorine, bromine and iodine) and the like. 

The preferred embodiments of the object compound (I) are as follows. 
Preferred embodiment of 
R 1 is halogen, 
35 thienyl, 
furyl, 

piperazinyl having lower alkyl, 
imidazolyl which may have trityl, 
imidazoiyl having lower alkyl, 
40 imidazolyl having trityl and lower alkyl, 
pyrazolyl which may have trityl, 
triazolyl which may have trityl, 

IIllSLL h ^ .7?° ° r Pr0teCt6d amin ° (m ° rS P referab, V thia2 °>W having amino or acylamino, most 
preferably thiazoly! having amino or lower alkanoylamino), 

45 isoxazolyl having hydroxy, 

dihydroisoxazolyl having oxo and 

tetrahydropyranyi, 

tetrazolyl, 

isoindolyl having two oxo groups, 
so phenyl, 

phenyl having two protected hydroxy groups (more preferably phenyl having two acyloxy groups, most 
preferably phenyl having two lower alkanoyloxy groups), 
phenyl having two hydroxy groups, 
phenyl having two lower alkoxy groups, 
55 -NH-R 5 (in which R 5 is hydrogen, lower alkanoyl or hydroxy(lower)alkyl) 

-S-R« [in which ff is lower alkyl, lower alkyl substituted with carboxy' and amino, lower alkyl substituted 
wrth protected carboxy and protected amino (more preferably lower alkyl substituted with esterified carboxy 
and acylamino, most preferably lower alkyl substituted with diphenyI(lower)alkoxycarbonyl and lower 
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t7r*n^CTh,d,oxy protect group (more prefer, tetrahyoYopyrany! o, ^ mo* 
S° 9 pTJ^C^ilied il»xy(lo«0*,U most p,e.erab ly low., alkox,earbony l(1 o«,) a lk,i). 0, towe, 



\i IIUI Cf jji&iviw—j ~ 

alkyl substituted with carbamoyl and phenyl], or 
-Z-R 9 [in which R 9 is hydrogen or lower alkyl, and Z is 



70 



O 

II 

-o , -c- 

n 

N 

R 10 



(wherein R 10 is hydroxy, lower alkoxy or amino) or 
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25 



30 



il 

R 11 R 12 

(wherein R 11 is carboxy or protected carboxy (more preferably esterified carboxy, most preferably lower 
alkoxycarbonyl) and 

R 12 is hydrogen; or R 11 is halogen and R 12 is halogen)], 
R 2 is phenyl or halophenyl, 
R 3 is hydrogen, 

R 4 is hydrogen, halogen or lower alkoxy, and 

wi!h regZdto ^object compound (I), in case that the compound (I) has the group of the formula: 



35 




40 said aroup can also exist in the tautomeric form and such tautomeric equilibrium can be represented by the 



said group can 
following scheme. 



45 




50 



(A) 




55 



Both of the above tautomeric isomers are included within the scope of the present invention. In the 
present specification and claim, the compounds including the group of such tautomenc isomers are 
represented for the convenient sake by one expression of the group of the formula (A). 

The processes for preparing the object compound (I) of the present .nvention are expla.ned in detail -n 
the following. 



20 



: <EP 0349949A2 I > 



EP 0 349 949 A2 



Process 1 : 

The compound (I) or a salt thereof can be prepared by reacting the compound (II) or a salt thereof with 
the compound (III) or a salt thereof. 

Suitable salts of the compounds (II) and (III) can be referred to the ones as exemplified for the 
compound (I). 

This reaction is usually carried out in the presence of base. 

Suitable base may include an inorganic base such as alkali metal hydride (e.g. sodium hydride, etc ) 
alkali metal hydroxide (e.g. sodium hydroxide, potassium hydroxide, etc.), alkaline earth metal hydroxide 
(e.g. magnesium hydroxide, calcium hydroxide, etc.), alkali metal carbonate (e.g. sodium carbonate 
potassium carbonate, etc.), alkaline earth metal carbonate (e.g. magnesium carbonate, calcium carbonate! 
etc.), alkali metal bicarbonate (e.g. sodium bicarbonate, potassium bicarbonate, etc.), alkali metal acetate 
(e.g. sodium acetate, potassium acetate, etc.), alkaline earth metal phosphate (e.g. magnesium phosphate 
calcium phosphate, etc.), alkali metal hydrogen phosphate (e.g. disodium hydrogen phosphate, dipotassium 
hydrogen phosphate, etc.), or the like, and an organic base such as trialkylamine (e.g. trimethylamine 
tnethylamine, etc.), picoline. N-methylpyrrolidine, N-methylmorpholine or the like. 

This reaction is usually carried out in a solvent such as alcohol (e.g.. methanol, ethanol, etc.), benzene 
N,N-d.methylformamide, tetrahydrofuran, diethyl ether or any other solvent which does not adversely affect 
the reaction. 

The reaction temperature is not critical and the reaction is usually carried out at ambient temperature 
under warming or under heating. 



Process 2 : 



The compound (I) or a salt thereof can be prepared by reacting the compound (IV) or its reactive 
derivative at the amino group or a salt thereof with the compound (V) or its reactive derivative at the 
carboxy group or a salt thereof. 

Suitable reactive derivative at the amino group of the compound (IV) may include Schiff's base type 
imino or its tautomeric enamine type isomer formed by the reaction of the compound (IV) with a carbonyl 
compound such as aldehyde, ketone or the like; a silyl derivative formed by the reaction of the compound 
(IV) with a silyl compound such as N,0-bis(trimethylsilyl)acetamide. N-trimethylsilylacetamide or the like- a 
derivative formed by the reaction of the compound (IV) with phosphorus trichloride or phosgene, and the 

Suitable.salts of the compound (IV) and (V) can be referred to the ones as exemplified for the 
compound (I). 

Suitable reactive derivative at the carboxy group of the compound (V) may include an acid halide an 
acid anhydride, an activated amide, an activated ester, and the like. The suitable example may be an acid 
chlor.de, an acid azide; a mixed acid anhydride with an acid such as s" diluted phosphoric acid (eg 
dialkylphosphoric acid, phenylphosphoric acid, diphenylphosphoric acid, dibenzylphosphoric acid, haloge- 
nated phosphoric acid. etc.). dialkylphosphorous acid, sulfurous acid, thiosulfuric acid, alkanesulfonic acid 
(e.g. methanesulfonic acid, ethanesulfonic acid, etc.). sulfuric acid, alkylcarbonic acid, aliphatic carboxylic 
acid (e.g. pivalic acid, pentanoic acid, isopentanoic acid. 2-ethylbutyric acid or trichloroacetic acid etc ) or 
aromatic carboxylic acid (e.g benzoic acid, etc.); a symmetrical acid anhydride; an activated amide with 
imidazole, 4-substituted imidazole, dimethylpyrazole, triazole or tetrazole; or an activated ester (eq 
cyanomethyl ester, methoxymethyl ester, dimethyliminomethyl [(CH 3 ) 2 N = CH-] ester, vinyl ester, propargyi 
ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester, trichlorophenyl ester, pentachlorophenyl ester, mesyl- 
phenyl ester, phenylazophenyl ester, phenyl thioester, p-nitrophenyl thioester, p-cresyl thioester, carbox- 
ymethyl th.oester. pyranyl ester, pyridyl ester, piperidyl ester, 8-quinolyl thioester, etc.), or an ester with a 
N-hydroxy compound (e.g. N,N-dimethylhydroxylamine, 1-hydroxy-2-(1H)-pyridone, N-hydroxysuccinim«de 
N-nydroxybenzotnazole, N-hydroxyphthalimide, 1-hydroxy-6-chloro-1H-benzotriazole. etc) and the like' 
These reactive derivatives can optionally be selected from them according to the kind of the compound (V) 
to be used. v ' 

The reaction is usually carried out in a conventional solvent such as water, acetone dioxane 
acetonitrile. chloroform, methylene chloride, ethylene chloride, tetrahydrofuran, ethyl acetate N N-dimethyl- 
formamide, pyridine or any other organic solvents which do not adversely influence the reaction These 
conventional solvents may also be used in a mixture with water. 

When the compound (V) is used in free acid form or its salt form in the reaction, the reaction is 
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oreferablv carried out in the presence of a conventional condensing agent such as N,N- 
prefeably ca rnea out N .c VC i ohe xyl-N'-morpholinoethylcarbodiimide; N-cyclohexyl-N -(4- 

2XZS2^)cibo«feld« N.N-carbonylbisH^methylimidazole); f^ 6 ^ 1 ^^! 
c^loSSne; d'phenylketene-N-cyclohexylimine; ethoxyacetylene; i-alkoxy-l-chloroethylene; trnfcy 
pChS ethy polyphosphate; isopropyl polyphosphate; phosphorus oxychloride (phosphoryi oMond.). 
nhosShoms trichloride; thionyl chloride; oxalyl chloride; triphenylphosph.ne 2-ethyl7- 
^Lisoxazolium sa«; 2-ethyl 5-(m-su.fophenyl) isoxazo.ium hydroxide 

roroben 2 enesu.fonyloxy)-6-chloro-1H-benzotria Z ole; so-called Vilsme,er ™ 
of N,N-dimethylformamide Wrth thionyl chloride, phosgene, phosphorus oxychlonde etc or the l.ke 

The reaction may also be carried out in the presence of an inorganic or organic base such as an alkali 
rneta^bi annate 4.ower)a. k y.arnine. pyridine. N-OoweOalkylmorphorine. ^^^SS^ 
or the like. The reaction temperature is not critical, and the reaction .s usually earned out under coohng to 
heating. 



75 



Process 3 : 



The compound (lb) or a salt thereof can be prepared by subjecting the compound (la) or a salt thereof 
2 o to elimination reaction of the hydroxy protective group. 

The present elimination reaction is carried out in accordance w.th a conventual matt ^ such as 
hydrolysis, reduction or the like. The hydrolysis may include a method using an acid or base and the l.ke. 
These methods may be selected depending on kind of the protective groups to be eliminated 

T^XdroLs using an acid is one of the most common and preferable methods for ehm.nafng ttje 
25 protSSTSSSTmSi as tetrahydropyranyl, benzy.oxycarbonyl, substituted benzyloxycarbonyl. alkoxycar- 
bonvl, substituted alkoxycarbonyl or the like. 

Suitable acid may include, for example, formic acid, trifluoroacetic acd. benzenesulfonic acd p 
toluene^ acid, and the like. The acid suitable for the reaction can be selected 

arrnrriinn to the Drotective qroup to be eliminated and other factors. 
30 ThX oTyiS a base is preferably applied for eliminating acy. group. Sff^mjMnJWe 
for example an inorganic base such as alkali metal (e.g.. sodium, potassium, etc.). alkahne earth metal 
Z^oLurn, etc.). the hydroxide or carbonate or bicarbonate thereof or the hke and an 
organic base such as trialkyiamine (e.g.. trimethylamine, triethylamine, etc.), p.col,ne. N-methylpyrrohd.ne, 

35 ^^^J^t the elimination reaction of the present invention may include, for example 
reducL using a nSal (e.g.. tin. zinc. iron, etc.) or a combination of metallic compound (e.g.. chromous 
chloride chromous acetate etc.) and an organic or inorganic acid (e.g., acetic 
hvdrachoric acid etc.); and reduction in the presence of a metallic catalyst for catalytic reduction. Suable 
n^^StocBteWc reduction may include, for example, Raney-nickel, platinum oxide palladium 

„ handler conventional cata.ysts. The reaction is usually carried out in a conventiona I 

as water, dioxane. tetrahydrofuran, alcohol, N.N-dimethylformamide. or any other solvent which does not 

adversely influence the reaction. , , 

The reaction temperature is not critical and may be suitably selected in accordance wrth the kind of the 
protlctte gmup and tte elimination method, and the present reaction is usuaHy carried out under coohng to 
45 heating. 



Process 4 : 

so The compound (Id) or a salt thereof can be prepared by subjecting the compound (Ic) or a salt thereof 

t0 1Sa°b"e r S;rof the compounds (ic) and (Id) can be referred to the ones as exempted for the 

C0 Te n present oxidation reaction can be carried out by a conventional method, for example by using an 
65 oxydizing agent such as a combination of dimethyisulfoxide with dicyclohexylcarbodiimide. a combination of 
chromium trioxide with pyridine, or the like. ' t . „ BnrmamiH( , 

This reaction is usually carried out in a solvent such as benzene, N,N-d.methylformamide, 
tetrahydrofuran. dimethyisulfoxide. chloroform, diethyl ether or any other solvent which does not adversely 
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affect the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 



5 Process 5 : 

The compound (If) or a salt thereof can be prepared by reacting the compound (le) or a salt thereof 
with the compound (X) or a salt thereof. 

Suitable salts of the compounds (le) and (If) can be referred to the ones as exemplified for the 
io compound (I). 

This reaction is usually carried out in a solvent such as benzene, N.N-dimethylformamide, 
tetrahydrofuran, chloroform, diethyl ether or any other solvent which does not adversely affect the reaction. 
The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

75 

Process 6 : 

The compound (Ig) or a salt thereof can be prepared by reacting the compound (le) or a salt thereof 
with the compound (XI) or a salt thereof. 
20 Suitable salts of the compound (!g) can be referred to the ones as exemplified for the compound (I). 

This reaction is usually carried out in a solvent such as benzene, N.N-dimethylformamide, 
tetrahydrofuran, alcohol (e.g., methanol, ethanol, etc.), chloroform, diethyl ether or any other solvent which 
does not adversely affect the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

25 

Process 7 

The compound (li) or a salt thereof can be prepared by subjecting the compound (Ih) or a salt thereof 
30 to elimination reaction of the amino protective group. 

This reaction is carried out by substantially the same method as that of Process A - ®, and therefore 
the reaction method and conditions can be referred to said Process A - (§) . 



35 Process 8 

The compound (Ik) or a salt thereof can be prepared by subjecting the compound (ij) or a salt thereof to 
elimination reaction of the carboxy protective group. 

This reaction is carried out by substantially the same method as that of Process 3, and therefore the 
40 reaction method and conditions can be referred to said Process 3. 



Process 9 

45 The compound (Im) or a salt thereof can be prepared by subjecting the compound (U) or a salt thereof 
to elimination reaction of the imino protective group. 

This reaction carried out by substantially the same method as that of Process A - ®, and therefore the 
reaction method and condition can be referred to said Process A - ® . 

50 

Process 10 

The compound (In) or a salt thereof can be prepared by reacting the compound (XII) or its reactive 
derivative at the carboxy group or a salt thereof with the compound (XIII) or its reactive derivative at the 
55 amino group or a salt thereof. 

Suitable reactive derivative at the carboxy group of the compound (XII) can be referred to the ones as 
exemplified for the compound (V), 

Suitable reactive derivative at the amino group of the compound (XIII) can be referred to the ones as 
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exemplified for the compound (IV). 

This reaction is carried out by substantially the same method as that of Process 2, and therefore the 
reaction method and conditions can be referred to said Process 2. 



Process 1 1 



The compound (Ip) or a salt thereof can be prepared by reacting the compound (lo) or a salt thereof 
with the compound (XIV) or a salt thereof. 
7 0 This reaction is usually carried out in the presence of base. 

Suitable base can be referred to the ones as exemplified in Process 1 . 

This reaction is usually carried out in a solvent such as alcohol (e.g., methanol, ethanol, etc.), benzene, 
N N-dimethylformamide t tetrahydrofuran or any other solvent which does not adversely affect the reaction. 
' The reaction temperature is not critical and the reaction is usually carried out at ambient temperature, 
15 under warming or under heating. 



Process 1 2 



20 



25 



The compound (Ir) or a salt thereof can be prepared by subjecting the compound (Iq) or a salt thereof 
to elimination reaction of the amino protective group and the carboxy protective group. 

This reaction is carried out by substantially the same method as that of Process A - ® . and therefore 
the reaction method and conditions can be referred to said Process A - ® . 



Process 13 



The compound (It) or a salt thereof can be prepared by reacting the compound (Is) or its reactive 
derivative at the amino group or a salt thereof with the compound (XV) or its reactive derivative at the 
30 carboxy group or a salt thereof. 

Suitable reactive derivative at the amino group of the compound (is) can be referred to the ones as 

exemplified for the compound (IV). 

Suitable reactive derivative at the carboxy group of the compound (XV) can be referred to the ones as 

exemplified for the compound (V). 
35 This reaction is carried out by substantially the same method as that of Process 2, and therefore the 
reaction method and conditions can be referred to said Process 2. 



40 



Process 14 



The compound (lu) or a salt thereof can be prepared by reacting the compound (lo) or a salt thereof 
with the compound (XVI} or a salt thereof. 

This reaction is usually carried out in a solvent such as N,N-dimethylformarnide, tetrahydrofuran, or any 
other solvent which does not adversely affect the reaction. 
45 When the compound (XVI) is liquid, it can be used as a solvent. 

The reaction temperature is not critical and the reaction is usually carried out at ambient temperature, 
under warming or under heating. 



so Process 15 



55 



The compound (Iw) or a salt thereof can be prepared by reacting the compound (Iv) or a salt thereof 
with the compound (XVII) or a salt thereof. This reaction is carried out by substantially the same method as 
that of Process (I), and therefore the reaction method and conditions can be referred to said Process 1. 



Process 16 
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The compound (ly) or a salt thereof can be prepared by subjecting the compound (lx) or a salt thereof 
to elimination reaction of the imino protective group. 

This reaction is carried out by substantially the same method as that of Process 9, and therefore the 
reaction method and conditions can be referred to said Process 9. 

The processes for preparing the starting compound (IV) are explained in the following. 



Process A - © : 

The compound (VIII) or a salt thereof can be prepared by reacting the compound (VI) or a salt thereof 
with the compound (VII) or a salt thereof. The reaction method and conditions can be referred to those of 
Preparation 1 as mentioned below. 



'5 Process A - ® 



20 



The compound (IX) or a salt thereof can be prepared by reacting the compound (VIII) or a salt thereof 
with the compound (III) or a salt thereof. This reaction is carried out by substantially the same method as 
that of Process 1 , and therefore the reaction method and conditions are to be referred to said Process 1 



Process A - © : 

The compound (IV) or a salt thereof can be prepared by subjecting the compound (IX) or a salt thereof 
zs to elimination reaction of the amino protective group. 

Suitable salts of the compound (IX) can be referred to the ones as exemplified for the compound (I). 
The elimination reaction is carried out in accordance with a conventional method such as hydrolysis- 
reduction; Edman's method (phenyl isothiocyanate method); or the like. The hydrolysis may include a 
method using an acid or base or hydrazine and the like. These methods may be selected depending on the 
30 kind of the protective groups to be eliminated. 

Among these methods, hydrolysis using an acid is one of the most common .and preferable method for 
eliminating the protective groups such as substituted or unsubstituted alkoxycarbonyl, for example, tert- 
pentyloxycarbonyl, lower alkanoyl (e.g. formyl, acetyl, etc.), cycloalkoxycarbonyl, substituted or unsub- 
stituted aralkoxycarbonyl, aralkyl (e.g. trityl), substituted phenylthio, substituted aralkylidene, substituted 
35 alkyhdene, substituted cycloalky-lidene or the like. Suitable acid includes an organic or inorganic acid such 
as formic acid, trifluoroacetic acid, benzenesulfonic acid, p-toluenesulfonic acid, hydrochloric acid and the 
like, and the most suitable acid is an acid which can easily be removed from the reaction mixture by a 
conventional manner such as distillation under reduced pressure, for example, formic acid, trifluoroacetic 
acid, hydrochloric acid, etc. The acids can be selected according to the kind of the protective qroup to be 
40 eliminated. 

The elimination reaction using trifluoroacetic acid may be carried out in the presence of anisole The 
hydrolysis using hydrazine is commonly applied for eliminating a phthaloyl. succinyl type amino-protective 
group. 

The elimination using base is used for eliminating an acyl group such as trifluoroacetyl. Suitable base 
45 may include an inorganic base and an organic base. 

The reductive elimination is generally applied for eliminating the protective group, for example 
haloalkoxycarbonyl (e.g. trichloroethoxycarbonyl, etc.), substituted or unsubstituted aralkoxycarbonyl (e g' 
benzyloxycarbonyl, etc.), 2-pyridylmethoxycarbonyl, etc. Suitable reduction may include, for example 
reduction with-an alkali metal borohydride (e.g. sodium borohydride, etc.), reduction with a combination of a 
metal (e.g. tin. zinc, iron, etc.) or the said metal together with a metal salt compound (e.g. chromous 
chloride, chromous acetate, etc.) and an organic or inorganic acid (e.g. acetic acid, propionic acid 
hydrochlonc acid, etc.); and catalytic reduction. Suitable catalyst includes a conventional one. for example' 
Raney nickel, platinum oxide, palladium on carbon and the like. 

Among the protective groups, the acyl group can generally be eliminated by hydrolysis. Especially 
halogen substituted-alkoxycarbonyl and 8-quinolyloxycarbonyl groups are usually eliminated by treating with 
a heavy metal such as copper, zinc, or the like. 

The reaction is usually carried out in a conventional solvent such as water, chloroform, methylene 
chloride, alcohol (e.g., methanol, ethanol, etc.), tetrahydrofuran or any other organic solvent which does not 
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^TnT^Z^e* not crmca. and may suitably be selected in accordance with the ind of the 
amin? protect «S and the elimination method as mentioned above, and the reaction » usually earned 
out und P eT a mS concLn such as under cooling or at slightly elevated temperature^Among the protective 
orouos the acyl group derived from «-amino acid can be eliminated by Edman s method 

™e object compound (I) and pharmaceutical* acceptable salts thereof are CCK antagonists and 
therefore useful as therapeutical agents for emesis. pancreatitis, etc. In order to show the utihty of the object 
compound (I). CCK antagonism of the representative compound thereof is shown .n the following. 

CCK receptor antagonism in isolated fundic circular muscle from guinea pig stomach 



is [I] Test compound : 



20 
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(3RS)-1.3-Dihydro-1-(2-hydroxyethyl)-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4-ben20diazepine-2-one 
(hereinafter referred to as test compound A) 

[II] Test method : 

The strip of circular muscle suspended in 25 ml organ bath containing Kreb's bicarbonate solution 
(NaCI 118mM KCI 4.8mM, KH 2 PO* 1.2mM. MgSOj 1.2mM, CaCb 2.5mM, NaHCC, 25mM glucose llmM 
and bovine serum albumin 0.1 %) maintained at 37 C and gassed with 95% Oa and 5 /o C0 2 . 

T^e strip was placed under an initial tension of 0.5 g and equilibrated for 60 minutes dunng which the 
bath volume was replaced every 15 minutes. Isometric contraction was measured us.ng a force transducer 
CCK-8 (3 2 x 10"'M) was added to the bathing solution and the contractile force was measured After 
washing out CCK-8 test compound A (1 x 10-M) was added. 5 minutes later, CCK-8 was added and the 
contracti«rforce was measure* CCK antagonism was calculated by comparing the contracts force induced 
by CCK in the absence or presence of test compound A. 



as [111] Test result 

T^objercompound (I) or pharmaceutical* acceptable salts thereof can usually be administered to 
mammals including human being in the form of a conventional pharmaceutical composition such as 
<o c^uTmicro-capsule. tablet, granule, powder, troche, syrup, aerosol, inhalation, so.ut.on, injection. 

suspension, emulsion, or the like. . . ~~ rr ; ar 

The pharmaceutical composition of this invention can contain vanous organic or morgan.c carrier 
materials, which are conventionally.used for pharmaceutical purpose, such as excipient (e g. sucrose 
starch, mannit. sorbit, lactose, glucose, cellulose, talc, calcium phosphate, calcium carbonate, etcj. binding 

45 agent (cellulose, methyl cellulose, hydroxypropylcellulose. polypropylpyrrolidone gelatm. gum arab.c 
Pofyethyleneglycol. sucrose, starch, etc.), disintegrator (e.g. starch, carboxymethyl cellulose, calcium salt of 
carboxymethyl cellulose, hydroxypropylstarch, sodium glycoie-starch, sodium bicarbonate, calcium i phos- 
Dhate calcium citrate, etc.), lubricant (e.g. magnesium stearate, talc, sodium laurylsulfate, etc.). flavoring 
a^'^ curie acid, mentol. glycine, orange powders, etc.), preservative (e.g. sodium benzoate. sodium 

50 bisulfite, methylparaben, propylparaben, etc.), stabilizer (e.g. citric acid, sodium citrate acetic ^ adid. eta . 
suspending agent (e.g. methyl cellulose, polyvinylpyrrolidone, aluminum stearate. etc.). dispersing agent, 
aqueous diluting agent (e.g. water), base wax (e.g. cacao butter, polyethyleneglycol. white petrolatum, etc.). 

The effective ingredient may usually be administered with a unit dose of 0.01 mg/kg to 50 mg/kg, 1 to 4 
times a day. However, the above dosage may be increased or decreased according to age, weight. 

55 conditions of the patient or the administering method. 

The following preparations and examples are given only for the purpose of illustrating the present 

invention in more detail. 
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Preparation 1 

A mixture of (3RS)-1.3-dihydro-3-acetoxy-5-phenyl2H-1,4-ben2odiazepine-2-one (11.75 g), potassium 
phthalimide (11.1 g), sodium iodide (60 g) and N.N-dimethylformamide (80 ml) was stirred for 45 minutes at 
90 to 95 C. The reaction mixture was poured into a cold water (1 i). The precipitates were collected by 
filtration, washed with water and recrystallized from ethanol to give (3RS)-1,3-dihydro-5-phenyl-3- 
phthalimido-2H-1,4-benzodiazepine-2-one (8.32 g). 
IR (Nujol) : 3500, 3370, 3230, 1780, 1720, 1695, 1610, 1575 cm" 1 
NMR (DMSO-d 6 , 5) : 5.73 (1H, s), 7.30-7.70 (9H, m), 7.97 (4H, m), 11.90 (1H, br s) 



Preparation 2 

A mixture of (3flS)-1,3-dihydro-5-phenyl-3-phthalimido-2H-1,4-benzodiazepine-2-one (8.2 g). hydrazine 
is hydrate (1.08 g) and tetrahydrofuran (160 ml) was stirred for 1.0 hour at room temperature and heated 
under reflux for 1.5 hours. After the precipitates were filtered off, the filtrate was evaporated to small volume 
and the equivalent volume of diisopropyl ether was added thereto. The precipitates were collected by 
filtration to give (3RS)-1,3-dihydro-3-amino-5-phenyl-2H-1,4-benzodiazepine-2-one (3 64 g) 
IR (Nujol) : 3360, 3290, 2700, 1670, 1600, 1570, 1480 cm"' 
20 NMR (DMSO-d Sl S) : 4.30 (1H, s), 5.0 (2H. br s), 7.20-7.60 (9H m) 



Preparation 3 

To a solution of (3RS)-1.3-dihydro-5-phenyl-3-phthalimido-2H-1,4-benzodiazepine-2-one (1 90 g) in N N- 
dimethylformamide (30 ml) was added sodium hydride (62% suspension in mineral oil; 0.20 g) gradually 
w.th st.rr.ng under cooling in an ice-bath (<3'C). The mixture was stirred for 10 minutes under the same 
cond.t.ons. To the resultant mixture was added 2-[(tetrahydropyran-2-yl)oxy]ethyl bromide (1.60 g) in one 
portion. The mixture was stirred at ambient temperature for one hour and at 45" C for 4.5 hours and allowed 
to stand overnight. The resultant reaction mixture was poured into water and extracted with ethyl acetate 
twice. The extract was washed with water and dried over magnesium sulfate. Removal of the solvent gave 
light yellow powder, which was washed with a mixture of ethyl acetate and diethyl ether and collected by 
filtration to afford a mixture (1.48 g) of (3RS)-1,3-dihydro-5-phenyl-3-phthalimido-1-.{2-((RS)-2- 
tetrahydropyranyloxy) ethyl} 2H-1 ,4-benzodiazepine-2-one and (3RS)-1.3-dihydro-5-phenyl-3-phthalimido-1- 
35 {2-((SR)-2-tetrahydropyranyloxy)ethyl} 2H-1 ,4-benzodiazepine-2-one. 
IR (Nujol) : 1770, 1714, 1670, 1600, 1375, 1130, 1014, 710 cm" 1 
NMR (CDCIa, 5) : 1.3-1.9 (6H, broad), 3.4-4.7 (7H, m), 6.00 (1 H, s), 7.3-8.1 (13H m) 



30 



40 Preparation 4 

To a solution of a mixture (0.51 g) of (3RS)-1,3-dihydro-5-phenyl-3-phthalimido-1-{2-((RS)-2- 
^ ? yranyl0Xy)ethyl} ' 2H " 1 '^benzodlazeplne^-one and (3RS)-1 ,3-dihydro-5-phenyl-3-phthalimido-1 - 
{2-((SR)-2-tetrahydropyranyloxy)ethyl}-2H-1,4-benzodiazepine-2-one in chloroform (10 ml) was added 

45 hydrazine hydrate (55 mg) at ambient temperature under stirring. The mixture was stirred for 1 5 hours 
under the same conditions and heated under reflux for 1.5 hours. After cooling, the resultant precipitate was 
filtered off and the filtrate was evaporated to dryness. The residue was dissolved in a small amount of 
ethanol and diethyl ether was added thereto. White powder was filtered off again and the filtrate was 
evaporated to give a crude mixture (0.43 g) of <3RS)-1,3-dihydro-5-phenyl-3-amino-1-{2-((RS)-2- 

so etrahydropyr a nyloxy)ethyl}-2H-1 ,4-benzodiazepine-2-one and (3RS)-1 ,3-dihydro-5-phenyl-3.amino-W2-<- 
(SR)-2-tetrahydropyranyloxy)ethyl>-2H-1 ,4-benzodiazepine-2-one. 
IR (Nujol) : 3340, 1680, 1660, 1600, 780, 760, 695 cm" 1 



55 Example 1 



„ JV *°'f on of ( 3RS )- 1 - 3 - dih ydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine-2-one 
(1.18 g) in N,N.dimethylformamide (30 ml) was added sodium hydride (62% suspension in mineral oil; 0.26 
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a) under stirring and cooling at 0*C in an ice-salt bath in a nitrogen stream atmosphere. After the mixture 
L stLd ^ 40 minutes under the same conditions, 5-chloromethy.tetrazole (0.39 g) was added thereto. 
lZ Mutant mixture was stirred at ambient temperature for 66 hours. The reaction m.xture was ; poured I nto 
a aSS I aqueous solution of sodium bicarbonate and the aqueous solution was washed w.th ethyl 
s IcSZl tVwov* of a small amount of insoluble material by fixation, the separated aqueous layer was 

add The d 2S£!r^^ extracted with ethy. acetate twice and the extract was washed witt 

wJ^*W«i magnesium suifate. Removal of the solvent afforded an orange oil (1 .27 g) wh,ch was 
r^l^aJ^ on Sica gel with an eluent of a mixture of chloroform and methanol (10:1) to g.ve the 

jq sxrprod^ 

benzodiazepine-2-one (0.5 g). 
mp : 190-195' C (dec.) 

IR (Nuiol) • 3350 (sh). 3250, 1680. 1635. 1600, 740, 695 cm 

i^MR (DMSO-ds. S) • 5.42 (2H. ABq), 5.70 (1H. d, J = 8.0Hz), 6.9-8.0 (15H. m). 9.44 (1H, d, J = 8.0Hz), 11.6 

rs (1H, broads) 

Mass : m/e = 447 (M ) 



Example 2 
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To a mixture of indole-2-carboxylic acid (0.19 g). N-hydroxybenzotriazole (0 16 g ar icT <Jtq^ohex- 
ylcaJbodiimide (0.24 g) in ch.oroform (10 ml) was added a mixture (0.43 g) of 

3amino-1 -f2-((RS)-2-tetrahydropyranyloxy)ethyl}-2H-1 ,4-benzodiazepine-2-one and (3RS)-1 ,3-d hydro-5- 

P hT y °3-amin ,-Hl((SR)-2-tetrW at "fT 

C under^tirring The mixture was stirred for 2 hours under the same conditions. The resultant preapitate 

Z ^ STri combined filtrate and washings were evaporated under reduced pressure and the 

SduTJd^O o) was subjected to cotann chromatography on silic a gel witt an e.uen o<*^*£ 

chloroform and ethyl acetate (10:1) to give a mixture (white powder, 0.45 g i of (3RS)-1 .3-dihydro 3 (2 

indo^ 

(3RS)-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-1-{2-((SR)-2-tetrahydro 
benzodiazepine-2-one. 

IR (Nuiol) : 3340, 3280, 1680, 1630, 1610 (sh). 750, 700 cm" 1 - „ rt ,„,« JIUJ > Q1 , MUH 

NMR !CDCI 3 , 8) : 1.0-2.0 (6H, m), 3.1-4.7 (7H, m). 5.82 (1H, d, J = 8Hz), 7.0-7.9 (14H. m). 8.13 (1H. d. 
J = 8Hz), 9.62 (1H, broad) 
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Example 3 



Tn a susoension of a mixture (0.42g)of (3RS)-1 ,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-1 -{2-^ 
{ RS>2-te^ ,4-benzodiazepine-2-one and ^M**h*^«^ 

bon y lamino)-5-phenyl-1-{2-((SR)-2-tetrahydropyranyloxy)ethyl}-2H-1 .4-benzod.azepme-2.one m acetone (10 
m? was added 6N-hydrichloric acid (0.4 ml) under stirring at ambient temperature. After he yellow clear 
so LtTon was stirred for 45 minutes, the additional 6N-hydrochloric acid (0.4 ml) and water (1 ml) were 
added thereto. The mixture was stirred for 0.5 hour at ambient temperature. Neutralization w.th an aqueous 
solution of sodium bicarbonate and removal of acetone gave yellow precipitates, wtnch were collected by 
filtration, washed with water and dried. The crude product was purified by column chromatc on s.l ca 
gel with an eluent of a mixture of chloroform and ethyl acetate (5:1) to afford pure (3RS)-1 ,3-d,hydro-1 -(2- 
hydroxyethyl)-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine-2-one (0.28 g) as an amorphous. 

This was triturated in diethyl ether to give light yellow powder. 
so mp : 170-175* C (dec.) - 
IP /Mnioh • 3400 fsh) 3260, 1675 (sh), 1630, 1595, 740, 690 cm - ' 

NMR JcDcfa a) ! 2.32 (1H. broad). 3.65-4.4 (4H, m), 5.74 (1H. d. J = 8Hz). 7.05-7.7 (14H. m), 8.02 (1H, d. 
J = 8Hz). 9.45 (1H, broad s) 
MASS : m/e -438 (M*) 
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Preparation 5 
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(1) To a solution of a mixture (1.0 g) of (3R)-1 ( 3-dihydro-5-phenyI-3-[((2S)-2-tert-butoxycarbonylamino-3- 
phenylpropanoyl)amino]-2H-1,4-benzodiazepine-2-one and (3S)-1,3-dihydro-5-phenyl-3-[((2S)-2-tert- 
butoxycarbonylamino-3-phenylpropanoyl)amino]-2H-1 ,4-benzodiazepine-2-one in N,N-dimethylformamide (5 
ml) was added sodium hydride (77.4 mg, 62% suspension in mineral oil) under stirring with cooling in an 

5 ice-bath (ca. 3 C). The mixture was stirred for 40 minutes under the same condition. To the resultant 
mixture was added 2-acetoxyethyl bromide (0.37 g) at once under stirring and cooling. The mixture was 
stirred for 1.5 hours under ice-cooling and for 2 hours at ambient temperature. The reaction mixture was 
poured into water and extracted with ethyl acetate twice. The extracts were combined, washed with brine 
and dried over magnesium sulfate. Removal of the solvent by evaporation gave an oil (1.29 g), which was 

w subjected to column chromatography on silica gei with an eluent of a mixture of chloroform and ethyl 
acetate (10:1). The fractions containing the desired compound were combined and evaporated to afford a 
colorless oily mixture (0.84 g) of (3R)-1-(2-acetoxyethyl)-1 ,3-dihydro-5-phenyl-3-[((2S)-2-tert- 
butoxycarbonylamino-3-phenyIpropanoyl)amino]-2H-1 ,4-benzodiazepine-2-one and (3S)-1 -(2-acetoxyethyl)- 

1 ( 3-dihydro-5-phenyl-3-[((2S)-2-tert-butoxycarbonylamino-3-phenylpropanoyl)amino]-2H-1 l 4-benzodiazepine- 
/5 2-one, 

IR (liquid) : 3400 (shoulder), 3300, 1730, 1700 (shoulder), 1690, 1660, 1600, 745 695 cm" 1 

NMR (CDCI3, 5) : 1.40 (9H, s). 1.62 (3H, s), 3.0-3.3 (2H, m), 3.9-4.2 (3H, m), 4.4-4.8 <2H, m), 5.06 (1H, broad 

d), 5.51 & 5.53 (1 H, d & d), 7.2-7.85 (1 4H, m) 

The following compound was obtained according to a similar manner to that of Preparation 5(1). 
20 (2) Mixture of (3R)-1 -(2-acetoxyethyl)-1 ,3-dihydro-5-(2-fluorophenyl)-3-[((2S).2-tert-butoxycarbonylamino- 
3-phenylpropanoyl)amino]-2H-1,4-benzodiazepine-2-one and (3S)-1-(2-acetoxyethyl)-1,3-dihydro-5-(2- 
fluorophenyl)-3-[((2S)-2-tert-butoxycarbonylamino-3-phenylpropanoyl)amino]-2H-1,4-benzodiazepine-2-one 
IR (liquid) : 3400 (shoulder), 3320. 1730, 1700 (shoulder), 1690, 1662, 1485, 1440, 1380, 1365 1230 1161 
1048,750,695 cm" 1 

25 NMR (CDCI3, 5) : 1.40 (9H, s), 1.79 (3H, s), 3.0-3.3 (2H, m), 3.8-4.8 (5H, m). 5.07 (1H, broad d J = 7 4Hz) 
5.53, 5.55 (1 H, dd, J = 8Hz), 6.95-7.9 (1 4H, m) 



30 



35 



40 



Preparation 6 . 

To a solution of a mixture (0.7 g) of (3R)-1-(2-acetoxyethyl)-1,3-dihydro-5-phenyl-3-[((2S)-2-tert- 
butoxycarbonyiamino-3-phenylpropanoyl)amino]-2H-1,4-benzodiazepine-2-one and (3S)-1-(2-acetoxyethyl)- 
1.3-dihydro-5-phenyl-3-[((2Sh2-tert-butoxycarbon 

2-one in ethyl acetate (20 ml) was introduced hydrogen chloride gas under cooling in an ice-bath with 
stirring. After the solution was saturated with hydrogen chloride, the mixture was stirred for 30 minutes 
under the same temperature and for 1 hour at ambient temperature. After removal of the hydrogen chloride 
by bubbling dried nitrogen gas, the mixture was evaporated under reduced pressure. To the residue was 
added water and the mixture was neutralized with a saturated aqueous solution of sodium bicarbonate. The 
mixture was extracted with ethyl acetate twice and the extract was washed with water and dried over 
magnesium sulfate. Removal of the solvent afforded a mixture (0.57 g) of (3R)-1-(2-acetoxyethyl)-3-[((2S)-2- 
amino-3-phenylpropanoyl)amino]-1 ,3-dihydro-5-phenyl-2H-1 ,4-benzodiazepine-2-one and (3S)-1-(2-acetox- 
yethyl)-3-[((2S)-2-amino-3-phenylpropanoyl)amino]-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepine-2-one. 

45 Preparation 7 

A mixture (12.2 g) of (3R)-1-(2-acetoxyethyl)-3-[((2S)-2-amino-3-phenylpropanoyl)amino]-1,3-dihydro-5- 
phenyl-2H-1 ,4-benzodiazepine-2-one (3R-isomer) and (3S)-1 -(2-acetoxyethyl)-3-f((2S)-2-amino-3-phenyl- 
propanoyl)amino]-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepine-2-one (3S-isomer) was subjected to a coi- 

50 umn chromatography on silica gel (230-400 mesh) with an eluent of a mixture of chloroform and methanol 
(20:1). The fractions containing the object compound were combined and evaporated to dryness to give 
pure 3S-isomer (3.32 g) as an oil. From the other fractions, an oily mixture (8.50 g) of 3S-isomer and 3R- 
isomer was obtained. The oily mixture was re-chromatographed on silica gel (230-400 mesh) with an eluent 
of a mixture of chloroform and methanol (15:1) to give an oily pure 3S-isomer (1.30 g) and an oily pure 3R- 

55 isomer (4.01 g). 

NMR (CDCI3 + D 2 0, 5) 270 MHz : 
3S-isomer 

1.648 (3H, s), 2.817 (1H, dd, J* 14.0Hz. 1 0.8Hz), 3.336 <1H. dd, J = 14Hz, 6.5Hz), 3.704 (1H, dd, J = 10.8Hz, 

29 



BNSDOCID: <EP 0349949A2 I > 



EP 0 349 949 A2 



6.5Hz), 3.927 (1H. dt. J = 15.1 Hz. B.5Hz). 4.07-4.20 (2H, m). 4.660 (1H. octet, J = 13.6Hz. 7.6Hz, 7.6Hz), 
5.578 (1H, s), 7.19-7.64 (14H. m) 

f^ttH s> 2696 (1H dd J = 14.0Hz. 10.8Hz). 3.349 (1H. dd. J = 14.0Hz, 6.5Hz). 3.729 (1H, dd, 
)V5JE SkS^lTk J-1WHZ. 6.5Hz). 4.09-4.17 (2H. m). 4.690 (1H. octet. J = 13.6Hz, 7.6Hz. 
7.6Hz). 5,571 (1H, s), 7.21-7.63 (14H. m) 



ro 



Preparation 8 

The following compounds were obtained according to similar manners to those of Preparations 6 and 7. 



(3S)-1-(2-Acetoxyethyl)-3-[((2S)-2-amino-3-phenylpropanoyl)amino]-1,3-dihydro-5-(2-fluorophenyl)2H-1.4- 
15 benzodiazepine-2-one 



S P (NuS 1 : 7 341 C 0. 3360. .3325 (sh), 1742, 1680 (sh), 1667, 1610 (sh), 1600, 1480. 1448, 1240. 1108. 1045, 

NMR 7 (CD 7 a3°:«) 9 : l^H, .). 1-85 (2H. s), 2.84 (1H. dd. J = 10.5Hz, 13.5Hz). 3.33 (IH dd. J=13.5Hz, 
4Hz). 3.69-425 (4H. m). 4.5-4.8 (IH. m). 5.60 (1H. d. J = 8Hz). 6.95-7.9 (13H. m). 9.01 (IH. d. J = 9Hz) 

(3R)-1-(2-Acetoxyethyl)-3-[((2S)-2-amino-3-phenylpropanoyl)amino]-1.3-dihydro-5-{2-fluorophenyl)-2H-1,4- 

benzodiazepine-2-one 

IR (Film) " 3400 (sh). 3360. 1738, 1685 (sh). 1668. 1605. 1510 (sh). 1495, 1450. 1380. 1328, 1240, 1220, 

Tr (CDClH)' ^ 1.87 (2H, S, 2.73 (1H, dd, J-1MH, 10.5Hz, 3.39 (1H. dd J = 13.5Hz, 
4Hz). 3.7-4.25 (4H. m). 4.5-4.8 (IH. m). 5.61 (1H, d. J=8Hz), 6.95-7.9 (13H. m). 9.04 (1H, d. J = 8Hz) 

Preparation 9 

(1) A solution of (3S)-1-(2-acetoxyethyl)-3-[((2S)-2-amino.3-phenylpropanoyl)amino]-1.3-dihydro-5- 
p henyl-2H-1,4-benzodiazepine-2-one (4.65 g> and phenyl isothiocyanate (1.43 g) in methylene chtonde (V 00 
ml) was heated on steam bath under stirring. After removal of the solvent, methylene chlonde (100 ml) was 
added to the residue. The procedure described above was repeated three times. Then the methylene 
chloride was removed completely under reduced pressure to give an oily intermediate (thiourea denv^e). 
To the oil was added trifluoroacetic acid (80 ml) and the mixture was warmed on water bath set at 52 c 
under stirring for 20 minutes. Removal of the solvent under reduced pressure and the residue was treated 
« with methylene chloride and diethyl ether twice respectively to give an viscous red oil which . was ^cted 
to column chromatography on silica gel with an eluent of a mixture of chloroform and methanol ( 5.1). The 
fractions containing the desired compound were combined and evaporated to afford an orange oil (2.24 g^ 
The oil was dissolved in ethyl acetate and washed with a small amount of an aqueous solution of sodium 
bicarbonate. The organic layer was separated and dried over magnesium sulfate. Removal of the solvent 
45 gave (3S)-1 -(2-acetoxyethyl)-3-amino-1 ,3-dihydro-5-phenyl-2H-1 ,4-benzodiazepine-2-one (1 .35 g). 
IR (Film) : 3370, 3300, 1725, 1665, 1600 cm" 1 

NMR (CDCI3. S) : 1 .66 (3H. s), 2.90 (2H. br s). 3.8-4.8 (5H. m). 7.1 -7.8 (9H, m) 

[ Q ] 26 8 : -111.73" (0.00260 g/ml, CHCI3) The following compounds were obtained according to a 

similar manner to that of Preparation 9(1). 
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(2) (3R)-1 -(2-Acetoxyethy l)-3-amino-1 ,3-dihydro-5-phenyl-2H-1 ,4-benzodiazepine-2-one 
IR (Rim) : 3370, 3300, 1725, 1665, 1600 cm" 1 

NMR (CDCI3, 5) : 1.66 (3H. s). 2.89 (2H. br s), 3.8-4.8 (5H. m). 7.1-7.8 (9H, m) 
[a] o 68 : 1 23.63 * (0.0031 2 g/ml. CHCI3) 

(3) (3S)-l-(2-Acetoxyethyl)-3-amino-1 ,3-dihydro-5-fiuorophenyl)-2H-1 ,4-benzodiazepine-2-one 

30 
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IR (Film) : 3450 (sh), 3380, 3325 (sh), 1738, 1680, 1660 (sh). 1605, 1580, 1490, 1455 1375 1332 1230 
1110,1 050, 820, 760, 745 cm" 1 ' 
NMR (CDCI 3l 5) : 1.81 (3H, s), 3.8-4.8 (6H, m), 6.95-7.9 (9H, m) 
Md 5 : -57.68* (3.10 mg/ml, CH 2 CI 2 ) 

5 

(4) (3R)-1-(2-Acetoxyethyl)-3-amino-1> 

IR (Film) : 3450 (sh), 3350, 3325 (sh), 1736, 1690 (sh), 1673, 1650 (sh), 1600, 1580, 1482 1450 1370 
1 328, 1 222, 1 1 05, 1 000, 81 5, 750 cm" 1 ' 
10 NMR (CDCI 3l 5) : 1.80 (3H, s), 3.8-4.8 (6H, m), 6.95-7.9 (9H, m) 
[or]^ 5 : 50.52* (3.18 mg/ml, CH 2 CI 2 ) 



Example 4 



75 (1) To a solution of (3S)-1-(2-acetoxyethyl)-3-amino-l .3-dihydro-5-phenyl-2H-1,4.ben2odia2epine-2-one 
g) in N,N-dimethylformamide (25 ml) were added indole-2-carboxylic acid (0.64 g), N-hydroxybenzotriazole 
(0.54 g) and N,N -dicyclohexylcarbodiirnide (0.83 g) under stirring at ambient temperature. The mixture was 
stirred for 2 hours at the same temperature and allowed to stand overnight. The resultant precipitates were 
filtered off and the filtrate and the washings were combined. The solvent (N,N-dimethyiformamide) was 

20 evaporated under reduced pressure. To the residue was added water and the mixture was extracted with 
ethyl acetate. The extract was washed with brine twice and dried over magnesium sulfate. Removal of the 
solvent afforded an oil (3.05 g), which was subjected to column chromatography on silica gel with an eluent 
of a mixture of chloroform and methanol (15:1). The fractions containing the desired product were combined 
and evaporated under reduced pressure to give (3S)-1-(2-acetoxyethyl).3-(2-indolylcarbonylamino)-1 3- 

25 dihydro-5-phenyl-2H-1 ,4-benzodiazepine-2-one (1 .90 g). 

IR (Nujol) : 3325, 3260, 1735, 1680, 1630, 1600, 1230, 745, 697 cm" 1 

NMR (CDCI3, 5) : 1.65 (3H, s). 3.8-4.3 (3H, m), 4.55-4.9 (1H, m), 5.84 (1H, d, J = 8.25Hz), 7.0-78 (14H m) 
8.1 4 (1 H, d, J -8.25Hz), 9.98(1 H, br s) ' K ' 

MASS : m/e = 481(M*) 
30 [or] D 6 * 8 : -51.27' (0.00340 g/ml, CHCI3) 

The following compounds were obtained according to a similar manner to that of Example 4(1). 



(2) (3RH-(2-Acetoxyethyl)-3-(2^^ 

IR (Nujol) : 3325, 3260, 1735, 1680, 1630, 1600, 1230, 745, 697 cm" 1 

NMR <CDCI 3 , S) : 1.65 (3H, s), 3.8-4.3 (3H, m), 4.55-4.9 (1H, m), 5.84 (1H, d, J = 8.25Hz) 7.0-78 (14H m) 
8.14 (1H, d, J = 8.25Hz), 10.06 (1H, brs) ' 
MASS : m/e = 481 (M + ) 
40 Wf 8 : 58.90* (0.00300 g/ml ( CHCb) 

(3) (3S)-1 -(2-Acetoxyethyl)-3-(2-indolylcarbonylamino)-1 ,3-dihydro-5-(2-f luorophenyl)-2H-1 ,4-benzodiazeDine- 
2-one K 



45 mp : 183-187* C (dec.) 

IR (Nujol) : 3350 (sh), 3275, 1733, 1687, 1640, 1610 (sh), 1539, 1455, 1380, 1260, 1235, 821 775 750 cm"' 
NMR (CDCI3, 5) : 1.80 (3H, s), 3.8-4.25 (3H, m), 4.45-4.85 (1H, m), 5.84 (1H, d, J = 8Hz), e'.9-79 (13H m) 
8.15 (1H,d, J = 8Hz), 10.11 <1H, broads) 1 ' ] ' 

MASS : m/e = 498 (M*) 

so 

(4) (3RM-(2-Acetoxyethyl)-3-^ 



mp : 185-189* C (dec.) 

IR (Nujol) : 3325 (sh), 3260, 1726, 1682, 1635, 1610 (sh), 1535, 1448, 1372, 1255, 1226, 820 770 745 cm' 1 
NMR (CDCI3, 5) : 1.81 (3H, s), 3.8-4.3 (3H, m), 4.55-4.85 (1H, m), 5.84 (1H, d, J = 8Hz), 6.9-7.85 (13H m) 
8.1 4 (1 H, d, J = 8Hz), 1 0.00 (1 H, broad s) ' 
MASS : m/e = 498 (M + ) 
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Example 5 

m A mixture of (3S)-l-(2-ac e toxyethyl)-3-<2-indolylcarbonylamino)-1,3-dih^ 
benzodiazepinT-a-one (1 80 g) and potassium carbonate (0.30 g) in 85% aqueous ethanol (30 mi) was 

s Sate a?65 o 70° C for 1 hour under stirring. After coring, ethanol was removed under reduced pressure 
and to 1 residue was added water. The aqueous mixture was acidified with dilute hydrochloric acid and 
SJc^wTSSl^. The extract was washed with brine and dried over magnesium sulfate. Removal 
oHhe solvent afforded a light yellow amorphous powder, which was chromatographed on s,hca gel w-th an 
• Lent of a m ire of chloroform and ethyl acetate (3:1). The fractions containing the des.red praduc were 

10 comSned and evaporated to give ( 3S)-1-(2-hydrox y ethyl)-3-(2.indolylcarbonylam,no)-1.3-d.h y dro-5-phen y l- 
2H-1 4-benzodiazepine-2-one (1.47 g) as a colorless amorphous powder. 
IR (Nujol) : 3400 (shoulder), 3260. 1680, 1635, 1600. 745. 695 cm 1 

NMR (CDCI3, 5) : 2.7 (1H. br s). 3.65-4.3 (4H. m). 5.79 (1H, d. J=8Hz), 7.0-7.9 (14H, m). 8.17 (1H. d. 
J=8Hz). 10.15 (lH.br s) 
75 MASS : m/e =438 (M*) 

Tal?. 6,8 : -59.04* (0.00352 g/ml, CHCb) 

The following compounds were obtained according to a similar manner to that of Example 5(1). 

20 ( 2)(3R)-1-(2.Hydrox y ethyl)-3-(2-indolylcarbonylamino)-1.3-dihydro-5-pheny|.2H.1 l 4-benzodia Z epin e -2-one. 

IR(Nujcl): 3400 (shoulder), 3260. 1680, 1635. 1600. 740. 695 cm"' aa - anAU m . R1 o, lH d 

NMR (CDCIa 5) : 2.83 (1H, br s). 3.55-4.3 (4H. m), 5.78 (1H. d, J = 8Hz). 6.9-7.8 (14H. m). 8.18 (1H. d, 
J = 8Hz), 10.28 (1H, brs) 
25 MASS : m/e= 438 (M*) 

[a]26.8 : 69.16* (0.00360 g/ml. CHCI 3 ) 

( 3) (3 s)-1-(2-Hydroxyethyl)-3-(2-indolylcarbonylamino)- 1 ,3-dihydro-5-(2-fluorophenyl)-2H-1 ,4- 

benzodiazepine-2-one 

30 

ZnS^oS'3270. 1680 (sh). 1640. 1610 (sh). 1535, 1485. 1450. 1379. 1330. 1220. 818, 770 (sh). 

NMR C TcDCI 3 . S) : 2.17 (1H. s). 3.7-4.55 (4H. m). 5.79 (1H, d. J = 8Hz), 6.9-7.85 (13H. m). 8.12 (1H. d. 
35 J = 8Hz), 9.81 (1 H, broad s) 
MASS : m/e=456 (M + ) 
25 : -1.20* (3.32 mg/ml, CHCIa) 

(4) (3RH . ( 2-Hydroxyethy!h3-(2-indolylcarbonylamino)-1 >dihydro-5-(2-fIuoropheny l)-2H-1 ,4- 
40 benzodiazepine-2-one 

T^Tl^m. 3270, 1680 (sh). 1639. 1610 (sh). 1533. 1484. 1450. 1378, 1 -330. 1220, 818. 770 

« NMMCDa.'fi) : 1-91 (1H. •). 3.7-4.55 (4H. m). 5.79 (1H. d. J = 8Hz). 6.9-7.85 (13H. m). 8.08 (1H. d. 
J » 8Hz), 9.61 (1 H. broad s) 
MASS : m/e=456 (M*) 
[«]§ 5 : 0.99° (3.26 mg/ml, CHCI 3 ) 

50 Example 6 

(1) To a solution of (3RS)-1.3-dihydro-3-(2-indoiylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine-2-one 
(394 mg) in N.N-dimethylformamide (4 ml) was added sodium hydride (62% sus ipens.on in , m ™<*^< " 
mg) under stirring at 0* C in an ice-bath. The mixture was stirred for 1.0 hour at 0 to -5 C. 2-Methoxyethyl 
55 SI (142 mg) was added thereto. The mixture was stirred for 6.0 hours at 60 to 70 C and coo ed. To 
he cooled reacSn mixture were added acetic acid (0.5 ml), ethyl acetate (40 ml) and water (4 > m» under 
stirring. The organic layer was separated, washed with an aqueous solution of sodium bica bonate and 
water dried over magnesium sulfate and evaporated. The residue was chromatographed on s.iica gel wrth 
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chloroform as an eluent to give the pure product of (3RS)-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl- 
1-(2-methoxyethyl)-2H-1.4-benzodiazepine-2-one (110 mg). 
mp : 180-185* C (dec.) 

IR (Nujol) : 3440, 3275, 1685, 1630, 1600, 1540, 1490 cm-' 
s NMR (CDCIa. 8) : 3.13 (3H. s), 3.45-3.65 (2H, m). 3.80-4.50 (2H, m), 5.80 (1H. d, J=8Hz), 7 0-7 80 0 4H m) 
8.15 (1H.d, J = 8Hz), 9.75(1 H, s) ' 
The following compound was obtained according to a similar manner to that of Example 6(1). 



JO (2) (3RS)-1 -Acety lmethyl-1 ,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 ,4-benzodiazepine-2-one 
IR (Nujol) : 3325, 3250, 1720, 1680, 1630, 1530, 1448, 1375. 740, 695 cm"' 

NMR (DMSO-d 6 . S) : 2.16 (3H, s), 4.71 (2H. s), 5.90 (1H, d, J = 7.5Hz), 7.0-7.75 (14H, m) 8 09 (1H d 
J = 7.5Hz), 10.01 (1H, broad s) ' 1 

is MASS : m/e = 450 (M*) 

Example 7 

(3RS)-1 ,3-Dihydro-1 -(2-hydroxyethyl)-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 ,4-benzodiazepine-2-one 
20 (0.30 o) was dissolved in a mixture of anhydrous dimethylsulfoxide (1 ml) and benzene (1 ml) containing 
pyndme (0.056 ml) and trifluoroacetic acid (0.028 ml). After addition of dicyclohexylcarbodiimide (0 42 g) 
the mixture was stirred overnight at room temperature. Water was added thereto and the insoluble 
dicyclohexylurea was removed by filtration. The filtrate was extracted with ethyl acetate twice and the 
organic layer was washed with water, aqueous sodium bicarbonate and water respectively. The extract was 
25 dried over magnesium sulfate and evaporated to give an amorphous oil (0.53 g), which was subjected to 
column chromatography on silica gel with a mixture of chloroform and ethyl acetate (5:1) as an eluent The 
fractions containing the objective materials were combined and evaporated to afford white powder which 
was purified by washing with diisopropyl ether to give pure (3RS)-1,3-dihydro-1-formylmethyl-3-(2-indolylc- 
arbonylammo)-5-phenyl-2H-1,4-benzodiazepine-2-one (0.20 g). 
30 mp : 168*C (dec.) 

IR (Nujol) : 3400 (shoulder), 3270, 1725, 1680, 1635, 1600, 1445, 1375, 745 695 cm" 1 
NMR (CDCI3, 5) : 4.68 (2H, s), 5.90 (1H, d. J = 7.5Hz), 7.0-7.75 (14H, m), 8.07 (1H, d, J=7.5Hz) 9 66 (1H 
s), 10.05 (1H, broads) 1 1 
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MASS : m/e=436 (M*) 



Example 8 



To a solution of (3RS)-1,3-dihydro-1-formylmethyl-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
40 benzodiazepine-2-one (0.44 g) in chloroform (10 ml) was added methoxycarbonylmethylenetriphenyl- 
phosphorane (0.37 g). The mixture was stirred at room temperature for 2 hours. The reaction mixture was 
concentrated to give a residual oil, which was subjected to column chromatography on silica gel with a 
mixture of chloroform and ethyl acetate (10:1) as an eluent. 

(3RS)-1 ,3-dihydro-1 -[(2)-3-methoxycarbonyl-2- propenyl)-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
45 benzodiazepine-2-one (64.6 mg) was obtained from the former fractions. 

IR (Nujol) : 3340. 3250, 1718, 1700, 1665, 1637, 1598, 1536, 1450, 1375, 805, 740 690 cm-' 

NMR (CDCIa, 5) : 3.74 (3H, s), 5.24 (2H, dd. J = 6Hz, 1.5Hz). 5.86 (1H, d, J = 8Hz), 5.90 (1H dt J = 12 7Hz 

1.5Hz), 6.21 (1H. dt, J = 12.7Hz, 6Hz), 7.1-7.8 (14H, m), 8.13 (1H, d, J = 8Hz), 9.98 (1H. broad s) ' 

(3RS)-1,3-dihydro-1-[(E)-3-methoxycarbonyl-2-propenyl)-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
50 benzodiazepine-2-one (291.1 mg) was obtained from the later fractions. 

IR (Nujol) : 3340, 3270, 1711, 1685, 1635, 1600, 1535, 1450, 1375, 830, 772, 740 700 cm-' 

NMR (CDCI3, 6) : 3.64 (3H, s). 4.7-4.82 (2H, m), 5.87 (1H, d, J = 7.5Hz), 5.88(1H.'dt, J = 16.5Hz. 1 5Hz) 6 94 

(1H. dt. J = 16.5Hz, 4.5Hz), 7.1-7.8 (14H. m), 8.11 (1H, d. J = 7.5Hz), 9.92 (1H, broad s) ' 



Example 9 

A mixture of (3RS)-1-acetylmethyl-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4- 
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benzodiazepine-2-one (0.30 g) and hydrazine hydrate (36.0 mg) in tetrahydrofuran (5 ml) wa S refluxed for 

" h T ° h is SSTSrS a of chioroform and me, ano, 

(30-1) AftTrlhe so lent was removed from the fractions containing the objective compound the res .due was 
. SvlrizTd in diisopropy. ether to give (3RS)-1-(2-hydrazonopropyl)-1 .S-dihydro-^-mdo.yicarbonylammo)- 
5-phenyl-2H-1,4-benzodiazepine-2-one (white powder, 178 mg). 

rR%uS\ C 3ioO C ( shou.der). 3250. 1680, 1630, 1600. 1528 1450. 137£ 800, Wfi™™^ m) 
NMR (CDCb. S) : 1-53 (3H, s). 4.75 (2H, ABq), 5.90 (2H. broad s). 5.87 (1H, d. J -7.5Hz), 7.0 7.75 (14H, tn), 
70 8.16 (1H, d. J =7.5Hz), 9.67 (1H. broad s) 
MASS : m/e = 464 (M*) 



Example 10 



15 



20 



25 



A mixture of (3RS)-1-acetylmethyl-1.3-dihydro-3-(2Hndolylcarbon y lamino)-5-pheny!-2H-1.4- 
benzodiazep int-2 one (0.42 g ), hydroxyzine hydrochloride (62.5 mg) in ethanol (20 ml) was strred at 
?oom tempe atlre for 40 hours. tL mixture was evaporated to dryness and the ^ !^ "J*^ 
cTmn chromatography on silica gel with an eluent of a mixture of chloroform and meth anol <™>J*J 
ScZs containing the objective product were combined and evaporated to g.ve a pale green o l.wh.ch 
S^i^^^oUyt ether to afford (3RS)-1 -(2-hydroxyiminopropyl).1 . 3 .dihydro-3-(2-,ndol- 
ylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine-2-one (177 mg). 

7w^*«»**- 3250. 1680 (shoulder). 1635. 1600 1« L 14» 1S« M™™*"^ 
NMR (CDCIs. 5) : 1.63 (3H. s), 4.75 (2H. ABq). 5.00 (1H, broad s). 5.87 (1H, d, J-7.5Hz), 7.1 7.8 (14H. m), 
8.19 (1H. d. J = 7.5Hz), 10.03 (1H. broad s) 
MASS : m/e = 465 (M*) 



40 



30 Example 1 1 

m To a mixture of (3RS)-1.3-dihydro-3-(2.indolylcarbonylamino)-5-phenyl-2H-1.4-benzodiazepine-2-one 
(800 l mg) ° l^JoJm^Le hydrochloride (790 mg) and N.N-dimethy.ormamK.e (16 ml was 
added sodium hydride (62 % suspension in mineral oil, 1 6£ I mg) under string and c ° 0 '^ a ^ 0 ^ n ^ 
3S ice-bath. The mixture was stirred for 30 minutes at 0 to 5 C and heated at 70 to 80 C to 3^MmTo 
he cooled reaction mixture were added acetic acid (2.0 ml) and 6N hydrochlonc aad (5 ml). The m.xture 
was aSed foM 0 hTur at 60 ' C. The cooled reaction mixture was poured into a mixture of ethyl acetate 
7l 00 m ) and water (1 00 ml) under stirring. The organic layer was separated, washed with water three times 
hTh nJr Znesum sulfate and evaporated. The residue was chromatographed on sil.ca gel with an 
22*T. IZ^TohTSS^ and methanol (20:1) to give (3RS)-1 ,^ihydro-3-(2-indo.ylcarbony.amino)- 
1,(4-imidazolylmethyl)-5-phenyl-2H-1 ,4-benzodiazepine-2-one (306.0 mg). 
mp; 195-200 * C (dec.) 

IR (Nujol): 3250, 1680, 1635, 1600, 1530cm ' ™, QC „ KU m v o«mh ri J-8Hz> 

NMR (COCI,. i): 4.93 (2H. s). 5.75 (1H. d. J = 8Hz), 6.78 (.H. s), 7.0-7.85 (15H. m). 8.35 (1H, d, J-8Hz), 

45 10.35 (1H, broad s) 

MAS The n fo!lowing compounds were obtained according to a similar manner to that of Example 11(1). 

so (2) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-1 -(4-imidazolylmethyl)-5-(2-fluorophenyl)-2H-1 ,4- 

benzodiazepine-2-one 

NMRTS'aV'Ss. 5.10 (2H. ABq, J = 15Hz). 5.80 (1H, d, J = 8Hz), 6.80-7.83 (15H. m). 8.10 (1H. d. 

55 J = 8Hz), 10.10 (1H, broad s) 
MASS : m/e = 492 (M*) 

(3) (3RS)-1 .a-Dihydro-S-ia-indolylcarbonylamino)-! .[(5-methy!imida2ol-4-yi)methyl]-5-phenyl-2H.1 ,4- 
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benzodiazepine-2-one 
mp : 205-210* C (dec.) 

NMR (DMSO-ds, 5) : 1.96 (3H, s), 4.80, 5.15 (2H, ABq, J = 15Hz), 5.55 (1H, d, J = 8Hz), 6.90-8.15 (15H m) 
5 9.33 (1 H. d, J = 8Hz), 1 1 .58 (2H, br s) 
MASS : m/e = 488 (M*) 

(4) {3RS)-1,3'Dihydro-3-{2-indolylcarbonylamino)-1-(2-imidazolylmethyl)-5-^ 
one 

10 

mp : 175-180* C (dec.) 

NMR (DMSO-d s , S) : 5.10 (2H, s), 5.65 (1H, d, J = 8Hz), 6.60-8.10 (16H, m), 9.36 (1H, d, J = 8Hz) 11 65 (1H 
br s). 11.90 (1H, brs) ' 
MASS : m/e = 474 (M + ) 

75 

(5) (3RS)-1,3-Dihydro-3-(2-indolylcarbony^ 
one 

mp : 255-260 *C (dec.) 

20 NMR (DMSO-ds. 5) : 5.03, 5.30 (2H. ABq, J = 15Hz), 5.65 (1H, d, J = 8Hz), 5.85 (1H, br s), 6.90-7 90 (15H 
m), 9.43 (1 H, d, J = 8Hz), 1 1 .60 (1 H, br s), 1 2.55 (1 H, br s). 
MASS : m/e = 474 (M + ) 

(6) (3RS)-1 ,3-Dihydro-3-(2-indoiylcarbonylamino)-1 - [(1 ,2,4-triazol-3-yl)methyl]-5-phenyl-2H-1 ,4- 
25 benzodiazepine-2-one 

mp : 205-210* C (dec.) 

NMR (DMSO-d 6 . 5) : 5.10, 5.35 (2H, ABq, J = 15Hz), 5.66 (1H, d, J = 8Hz), 6.90-7.93 (15H, m) 823 MH br 
s). 9.40 (1H,d, J = 8Hz), 11.65 (1H, brs) 
30 MASS : m/e = 475 (M *) 

(7) (3RS)-1,3-Dihydro-3-(2-indolylcarbonylam^ 

2-one ^ 

35 mp : 185-190*C (dec.) 

NMR (DMSO-ds, 5) ; 2.63 (2H, t, J = 7Hz), 3.85-4.20 (1H, m). 4.20-4.75 (1H, m), 5.55 (1H, d, J=8Hz) 6 60 
(1 H, s), 6.93-7.85 (1 5H, m), 9.43 (1 H, d, J = 8Hz), 11.65 (1H, br s) 
MASS : m/e = 488 (M + ) 

40 Example 12 

The following compound was obtained according to a similar manner to that of Example 5(1). 

45 (3RS)-1 ) 3-Dihydro-3-(2-indolylcarbony!amino)-1-(2-hydroxyethyl)-5-(2-fluorophenyl)-2H-1 ( 4-benzodiazepine- 
2-one r 

IR (Nujol) : 3240, 1670, 1630, 1530 cm' 1 

NMR (DMSO-d 6 , 5) : 3.30-3.90 (2H, m) ( 3.90-4.40 (1H. m), 4.70-5.0 (1H, m), 5.70 (1H ( d, J = 8Hz) 6 90-8 0 
so (13H, m), 9.50 (1H,d,J = 8Hz), 11.50 <1H, brs) 
MASS : m/e = 456(M + ) 

Example 13 

55 The following compounds were obtained according to a similar manner to that of Example 6(1). 
(1) (^H-^-AcetoxyethylM^ 
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benzodiazepine-2-one 

NMR (CDCI3. a) : 1.80 (3H. s), 3.80-4.90 (4H. m). 5.85 (1H, d. J = 8Hz). 6.80-7.95 (13H, m), 8.10 (1H, d, 
J = 8Hz). 9.90 (1H, br s) 

(2)(3RS)-1-(2-Acetoxy e thyl)-1,3-dihydro-3-(2indolylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine2-one 



IR (Nujol) : 3250. 1730. 1680. 1600, 1530 cm" ,..„...„ m , ft1(; / 1H d 

,o NMR (CDCI3. 5) : 7.65 (3H. s). 4.05-5.0 (4H. m). 5.87 (1H. d, J = 8Hz), 7.0-7.85 (14H, m). 8.15 (1H. d, 

J=8Hz), 10.15 (1H, br s) 

(3) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-1 -(2-isopropoxyethy l)-5-phenyl-2H-1 ,4-benzodiazepine-2- 
one 

NMRTcD 1 a' 5 ) : 0.98 (6H. d. J=6Hz). 3.20-3.70 (3H. m). 3.80-4.40 (2H. m). 5.75 (1H. d. J = 8Hz). 7.0-7.80 
• (1 4H. m). 8.05 (1 H. d.J = 8Hz), 9.66 (1 H. br s) 
MASS : m/e = 480 (M*) 

20 (4) (3RS)-1 .3-Dihydro-3-(2-indolylcarbonylamino)-1 -<3-methoxypropyl)-5-phenyl-2H-1 ^benzodiazepine^- 

one 

25 NMR 1 JcDCh, S) M C 60-1.90 (2H. m>. 3.13 (3H. s), 3-05-3.35 (2H. m). 3.40-4.0 (1H. m). 4.25-4.65 (1H. m). 
5.73 (1H. d, J = 8Hz) v 7.0-7.75 (14H, m). 8.06 (1H. d. J = 8Hz). 9.60 (1H, br s) 
MASS : m/e=466(M*) 

(5) (3RS)-1 .3-Dihydro-3-(2-indolylcarbonylamino)-1 -(2-thienymethyl)-5-phenyl-2H-1 ,4.benzodiazepine-2-one 

30 

ZfiVD^V-tl 5.67 (2H. ABq, j-15Hz). 5.80 (1H. d. J=8Hz). 6.70-7.80 (17H, m). 8.10 (1H. d. 
J = 8Hz). 9.80 (1H, brs) 
MASS : m/e = 490 (M*) 

35 (6) (3RSH ,3-Oihydro-3-(2-indolylcarbonyiamino)-1 -furfuryl-5-phenyl-2H-1 ,4-benzodiazepine-2-one 

Zr^DCH,^):^ 5.33 (2H. ABq, J = 15Hz), 5.83 (1H. d. J = 8Hz). 6.20 (2H. s). 6.95-7.75 (15H, m). 8.10 

40 (1 H, d, J = 8Hz), 9.90 0 H, br s) 
MASS : m/e = 474 (M*) 

(7) (3RS)-1 .3-Dihydro-3-(2-indo!ylcarbonylamino)-1 -(2-ethoxyethyi)-5-phenyt-2H-1 ,4-benzodiazepine-2.one 

45 NMR 2 (C 5 DC 1 |3 0 '5) : (d oS(3H,t. J = 7Hz). 3.35 (2H, g, J=7Hz). 3.50-3.75 (2H, m). 3.80-4.20 (1H, m). 4.20-4.55 
<1H, m). 5.80 (1H, d. J =8Hz), 7.05-7.80 (14H. m). 8.10 (1H, d, J = 8Hz), 9.90 (1H, br s) 

(8) (3 rs)-i i 3-Dihydro-3-(2-indolylcarbonylamino)-1 -(2-methoxyethyl)-5-(2-fluorophenyl)-2H-1 ,4- 
50 benzodiazepine-2-one 

NMR 2 (CDcl 5 S^StfH, s), 3.40-3.75 (2H, m). 3.804.16 (1H, m), 4.20-4.55 (1H, m), 5.76 (1H, d, J = 8Hz), 
6.90-7.80 (13H, m), 8.10 (1H, d, J = 8Hz), 9.95 (1H, br s) 
55 MASS : m/e = 470 (M*) 

(9) (3RS)-1 ,3-Dihydro-3-(2-indoly Icarbonylamino)-! -[(2-acetamidothiazol-4-yl)methyl]-5-phenyl-2H-1 .4- 
benzodiazepine-2-one 
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mp ; 175-180' C (dec.) 

NMR (CDCI3. 5) : 1.93 <3H, s), 4.83, 5.30 (2H, ABq, J = 15Hz), 5.85 (1H, d, J = 8Hz), 6.53 (1H s) 6 90-7 70 
(1 4H, m), 8.25 (1 H, d, J = 8Hz), 9.56 (1 H, s), 1 0.0 (1 H, s) 

5 (10) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-1-(2-bromoethyl)-5-phenyl-2H-1 ,4-benzodiazepine-2-one 

NMR (CDCb, 5) : 3.30-3.70 (2H, m), 3.85-4.40 (1H, m), 4.60-5.20 (1H, m), 5.83 (1H, d, J = 8Hz) 7 0-7 90 
(14H, m). 8.15 (1H, d, J = 8Hz), 10.05 (1H, s) 

w (11) (3RS)-1 ,3-Dihydro-1 -[[2-(2-tetrahydropyranyl)-3-oxo-2 ( 3-dihydroisoxazol-5-yf]methyl]-3-(2-indolylcar- 
bonylamino)-5-phenyl-1,4-benzodiazepine-2-one 

IR (Nujol) : 3260, 1700, 1682, 1630 cm" 1 

NMR (CDCI 3| 5) : 1.3-2 (6H, m), 3.5-4.2 (2H t m), 4.8-5.6 (4H, ABq), 5.89 (1H, d, J-8Hz), 7.1-79 (14H m) 
;s 8.04 (1H, d, J = 8Hz), 9.7 (1H, br s) 

( 12 > (3 RS )-1,3-Dihydro-3-[(5-chloroindol-2-y[)carb^ 4. 

benzodiazepine-2-one 

20 mp ; >260° C 

IR (Nujol) : 3350 (sh), 3290, 1668, 1630, 1596, 1530, 1445, 1374, 1324, 1240, 1215, 1110, 910 759 690 
cm" 1 ' ' 

NMR (CDCb, 5) : 3.10 (3H, s), 3.45-3.75 (2H, m), 3.80-4.53 (2H, m), 5.77 (1H, d, J=8.0Hz), 6.9-7 7 (13H 
m), 8.1 2 (1 H, d, J = 8.0Hz), 10.26 (1 H. br s) 
25 MASS : m/e = 487 (M *) 

(1 3) (3RS)-1 ,3-Dihydro-3-[(5-methoxyindol-2-yl)carbonylamino]-5-phenyl-1 -(2-methoxyethy l)-2H-1 ,4- 
benzodiazepine-2-one 

30 mp : 221-222*0 

IR (Nujol) : 3400 (sh), 3250, 1673, 1630, 1596, 1530, 1447, 1375, 1322, 1235, 1115, 1024, 842 802 762 
694 cm" 1 ' 

NMR (CDCI3, 5) : 3.11 <3H, s), 3.45-3.75 (2H, m), 3.82 (3H, s), 3.80-4.55 (2H, m), 5.78 (1H, d, J-8 0Hz) 
6.75-7.7 (1 3H, m), 8.04 (1 H, d, J = 8.0Hz), 9.90 (1 H, br s) ' 
35 MASS : m/e -482 (M*) 

(14) (3RSH-(3-Bromopropyl)-3-(2-indol^ 

IR (Nujol) : 3400 (sh), 3250, 1675, 1633, 1600, 1530, 1445, 1375, 1242, 800, 742, 692 cm" 1 
40 NMR (CDCI3, 5) : 1.8-2.3 (2H, m), 2.95-3.4 (2H, m), 3.8-4.75 (1H, dt, J = 13.8Hz ( 6.6Hz), 4.35-4 65 (1H dt 
J = 13.8Hz, 6.6Hz), 5.77 (1 H, d, J = 8Hz), 7.0-7,7 (14H, m), 8.15 (1H, d, J = 8Hz), 9.97 (1H, br s) 

Example 14 . 

45 A mixture of (3RS)-1,3-dihydro-3-(2-indolylcarbonyiamino)-1-[(2-acetamidothiazol-4-yl)methylh5-phenyl- 
2H-1,4-benzodiazepine-2-one, methanol (13 ml), tetrahydrofuran ml) and cone, hydrochloric acid (0 8 ml) 
was stirred for 7.0 hours at 70 * C, cooled and adjusted to pH 7.0 with % aqueous solution of sodium 
bicarbonate. To the mixture were added water (100 ml) and ethyl acetate (100 ml) under cooling. The 
separated organic layer was washed with water, dried over magnesium sulfate and evaporated. The residue 

so was chromatographed on silica gel with an eluent of a mixture of ethyl acetate and chloroform (2:1) to give 

(3RS)-1,3-dihydro-3-(2-indolylcarbonylamino)-1-[(2-aminothiazol-4-yl)methyl]-5-phenyl-2H-1,4- 
benzodiazepine-2-one. 

mp : 200-205 # C (dec.) 

NMR (DMSO-d 6 , 5) : 4.80, 5.06 (2H, ABq, J = 15Hz), 5.60 (1H, d, J = 8Hz), 6.06 (1H, s), 6.75 (2H, br s) 6 90- 
55 7.95 (1 4H, m), 9.40 (1 H, d, J = 8Hz), 1 1 .65 (1 H, s) h 
MASS : m/e = 506 (M*) 
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Example 15 

(1) A mixture of (3RS)-1,3-dihydro-3-(2-indolylcarbonyiamino)-1-[(E)-3-methoxycarbonyl-2-pro 
DhervUHT^nzodiazep ne^-one (0.47 g). tetrahydrofuran (15 ml), methanol (7.5 ml) and aqueous 

5 SK.15iiSymD was stirred for 1.0 hour at room temperature and cooled. To the cooled reacton 
SxZ were added water (100 ml) and ethyl acetate (100 ml) and the mixture was adjusted to pH 40 with 
^ydrochlonc acid under stirring- The organic layer was separated.washed with water, dned over 
magnesium sulfate and evaporated. The residue was chromatographed on sihca gel wrth an eluent of a 
ISTJSorotarm and methanol (1:1) to give (3RS)-1 ,3-dih y dro.3-(2-indolylcarbonylamino)-1 -[(E)-3- 

70 carboxy-2-propenyl]-5-phenyl-2H-1 ,4-benzodiazep«ne-2-one (80 mg). 

Zk'S^tT™* (2H. d. J = 7.5Hz). 5.20-5.66 (1H, m). 5.66 (1H. d, J=8Hz), 6.90-7.90 (15H, m). 
9.55 (1 H. d. J = 8Hz), 1 1 .58 (1 H, or s) 



T5 



20 



MAS The WlowkJ compound was obtained according to a similar manner to that of Example 15(1). 

(2) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-1 .[(Z)-3-carboxy-2-propenyll-5-phenyl-2H-1 ,4- 

benzodiazepine-2-one 

NMR%MS^. ( 5) :°5.1 2 (2H. d, J = 4.5Hz). 5.68 (1H. d. J = 8Hz), 5.75-6.30 (1H. m). 6.95-7.90 (15H. m), 
9.55 (1H, d, J = 8Hz) ^ 
MASS : m/e=478 (M*) 

Example 16 

A mixture of (3RS)-1 ,3-dihydro-3-(2-indolylcarbonylamino)-1 -(2-bromoethyl)-5-phenyl-2H-1 ,4- 
benzodiaze^e-2-one (0.3 g and 1-methyipiperazine (3.0 ml) was stirred for 4.0 hours at room temperature 
IL 20 ml was added thereto. The resultant precipitates were collected by flltra .on and 
Solved In diluted hydrochloric acid. The solution was adjusted to pH 7 with « i*"*^*^. f 
Sum bicarbonate and the resultant precipitates were collected by filtration to give PW^J"^ 
indolylcarbonyJamino)-1-[2-(4-m^^ 
mp : 135-140* C (dec.) 

' L R ^i^ C ^^ , "a™e0^'o (,H, m) . 4.3C4.S0 OH. m) . 5 .33 OH. d. J = 8Hz), WM 
(14H. m), 8.20 (1H, d, J = 8Hz), 10.10 (1H, br s) 



25 



30 



40 Example 17 

A mixture of (3RS)-1-formylmethyl-3-(2-indolylcarbonylamino)-5-phenyl-1,3-dihydro-2H-l,4- 
benzodiazepine- 2-one (0.5 g) and methoxyamine hydrochloride (144.1 mg) in ethanol (5 ml) was stirred for 
3 hou TluZ* temperature After removai of the solvent, to the residue were added ethyl acetate and a 

<■ dilu ed aqu oTsolutL of sodium bicarbonate. The organic iayer was washed with water tw,ce ujnd dned 
over magnesium sulfate. Removal of the solvent afforded an amorphous ma tonal (0.56 g) "h, ch was 
subjected to column chromatography on silica gel eluting with a mixture of chloroform and ethyl acetate 
(10 1). The fractions containing the desired product were combined and evaporated to g.ve a glassy 
material, which was stirred in diisopropyl ether overnight to afford (3RS>1 - 2^^y.m.noethyl)-3-(2- 

so indolylcarbonylamino)-5-phenyl-1,3-dihydro-2H-1.4-benzodiazepine-2-one (1:1 m.xture of E- and isomers. 

0.34 g) as white powder. 

rR P (NuS)': 7 34oS (sh), 3300. 1690, 1640, 1600. 1535, 1490. 145C >. 1379 1040 , MO. 820 772 747 6 99 cm-' 
NMR (CDCI3, a) : 3.72 and 3.87 (3H, each s), 4.6-4.7 and 4.75-4.85 (2H, each dd, J = SAHz 3Hz) 5*0 (1H. 
S5 d. J = 8H Z ), 6.62 and 7.05 (1H. each t. J = 5.4Hz). 7.07-7.7 (14H. m). 8.03 (1H, d. J=8Hz), 9.78 <1H. br s) 
MASS : m/e = 465 (M*) 
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Example 18 

To a suspension of (3RS)-1,3-dihydro-1-[[2-(2-tetrahydropyranyl)-3-oxo-2,3-dihydroisoxazol-5-yl]methyll- 
3-(2-.ndolylcarbonylamino)-5-phenyl-1.4-benzodiazepine-2-one (212.9 mg) in methanol (4 ml) was added 2N 

5 hydrochloric acid under stirring at room temperature. Tetrahydrofuran (1 ml) was added thereto in order to 
gain a clear solution, which was stirred at the same temperature for 30 minutes. The reaction mixture was 
evaporated to dryness to afford yellow powder, which was washed with ether by stirring overnight, collected 
by filtration and dried to give (3RS)-1,3-dihydro-1-[(3-hydroxyisoxazol-5-yl)methyl]-3-(2-indolylcar- 
bonylamino)-5-phenyl-l,4-benzodiazepine-2-one (149.1 mg) as yellow powder 

w mp : 207 C (dec.) 

NMR (DMSO-d 6 . i) : 5.24 (2H, ABq. J = 15Hz. 25.5Hz). 5.67 (1H. d. J = 8Hz). 5.70 (1H, s). 7.0-7.85 (14H m) 
9.52 (1H,d, J = 8Hz), 11.61 (1H, broads) 1 
MASS : m/e = 491 (M*) 

75 

Example 19 

The following compounds were obtained according to a similar manner to that of Example 6(1). 

20 

[ 1 } (3RS)-1-[2-(2-Chloroethovy)ethyl]-1 ,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 

benzodiazepine-2-one 

NMR (CDCI3, S) : 3.20-4.60 (8H, m), 5.80 (1H, d, J = 8Hz). 7.0-7.80 (14H, m), 8.15 (1H, d, J=8Hz) 1020 
25 (1 H, br s) 

(2) (3RS)-1-(2-Vinyloxyethyl)-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1.4-benzodiazepine-2-one 
mp : 210-215* C (dec.) 

30 NMR (CDCI3, S) : 3.75-4.0 (4H, m), 4.0-4.20 (1H, m), 4.30-4.65 (1H, m), 5.76 (1H. d, J = 8Hz), 6.05-6 35 (1H 
m), 7.0-7.75 (14H, m), 8.03 (1H, d, J = 8Hz), 9.53 (1H, br s) 
MASS : m/e = 464 (M*) 

(3) (3RS)-1-(2-Benzyloxyethyl)-1 ,3-dihydro-3-(2-indolylcarbonylamino-5-phenyl-2H-1 ,4-benzodiazepine-2-one 
mp : 1 95-200 "C (dec.) 

^o R , { o« Cl3 ' S) : 3 - 55 " 3 - 80 < 2H - m >- 3.80-4.20 (1H, m), 4.20-4.55 (1H, m), 4.30 (2H, s), 5.75 (1H. d. J* 8Hz) 
6.96-7.80 (14H, m), 8.06 (1H, d, J = 8Hz), 9.85 (1H, br s) 1 } ' 

40 (4) (3RS)-1 -(3,4-Dimethoxybenzy,-1 ,3-dihydro-3-(2-indolylcarbonylamino-5-phenyl-2H-i ,4-benzodiazepine-2- 
one ^ 

mp : 220-225 *C (dec.) 

IR (Nujol) : 3300, 3200, 1680. 1635, 1590, 1525. 1505 cm"' 

45 ^n?^ 3 "' S) ' ^ (3H ' S) ' 4 7 °' 5 75 (2H ' ABq ' J = 15Hz )' 5 - 90 ™ d - J = 8Hz). 6.45-6.65 

(3H, m), 7.10-7.80 (14H, m), 8.20 (1H, d, J = 8Hz), 9.98 (1H, br s) 



one 

50 



(5) (3RS)-1-(3,4-Diacetoxybenzyl)-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1.4-benzodiazepine-2- 



(6) (3RS)-1 -Benzyl-1 .3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 .4-benzodiazepine-2-one 

mp : 145-150" C (dec.) 
55 IR (Nujol) : 3250, 1680, 1635. 1600, 1530 cm" 1 

J=8 R HzMa08?iH,^s) 5 ' 68 (2H ' ABq ' J = 15HZ) ' 5,93 (1H ' d> J=5HZ)> 7 °- 78 ° (19Hl m) ' 825 < 1H " d " 
MASS : m/e = 484 (M + ) 
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(7) ( 3RS)-1-(2-Phtha.imidoethyl^ 



one 



5 



<1H, broad s) 

(8) (3RS)-H2-Methylthioethyl^ 



one 



10 



^^^^(sh.). 3270, 1672,1635 1595 f i^^-^7«. 4.63 (1H. * 

NMR (CDCb, «) : 1-98 (3H. s), 2.63 (2H, t, J -7.5Hz). 3* 8 (1H. «. J i- J£" ■ > 
J = 13.5Hz . 7.5Hz). 5.80 (1H. d, J = 8.4Hz). 7.0-7.8 (14H. m), 8.11 (1H. d, J-8.4Hz). 9.93 (1H. 3) 
rs MASS : m/e = 469 (M + 

Example 20 

«i nn^-i-f3 4-diacetoxvbenzyl.-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1.4- 

S^&ScSSK. a) : 4.75. 5.35 (2H. ABq, J-16H* 5.75(1H. d. J=8Hz), 6.20-6.60 (3H. m), 6.90- 
7.70 (14H. m}. 8.35 (2H. br s), 8.96 (1H.d. J = 8Hz). 11.46 (1H. br s) 
MASS : m/e = 516 (M*) 

Example 21 

To a solution of carbon tetrach.oride (792.1 mg) in methylene chloride (20 ml) was added triphenyl- 
Ph ° (27^9) under stirring at room temperature. To the resultant mixture was added (3R 

i wnrinrm a nd 2| acetate (20-1). The fractions containing the objective compound were combined and 
Z^**2£2fi££l« -ten, (0,0 g), which was ^^^^^ 
(3RSH -<3.3-dichloro-2-propenyl)-1 ,3-dihydro-3-(2-indolylcarbonylam l no)-5-phenyl-2H-l ,4-benzod.azeptne 2 
45 one(l 38.8 mg) as yellow powder. 

mp : 149-152* C (dec.) n „ nt 

IR(Nujol): 3400 (Sh.). 3550. 1680. 1640. 1535. 1450. 1378 742 694 cm 

NMR C6CI3. 5) : 4.53 (1H. dd. J = 15Hz. 7.2Hz). 4.77 (1H. dd. J = 1 5Hz 72Hz) 5.93 (1H. dd. J 7.^Hz, 
7.8Hz). 5.77 (1*1 * J-jW 7.0-7.7 (14H, m). 7.99 (1H. d, J=7.8Hz). 9.67 (1H. br s) 
so MASS : m/e = 503 (M*) 
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Example 22 



55 



The following compound was obtained according to a similar manner to that of Example 16. 
(3RS)-1 -[2-(2-hydroxyethylamino)ethyl]-1 . 3 -dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 ,4- 



40 
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ben2odiazepine-2-one 
mp : 125-130" C (dec.) 

IR (Nujol) : 3250, 1680, 1630, 1600, 1535 cm" 1 

NMR (CDCIa. 5) : 2.45-2.85 (4H, m), 3.30-3.50 (2H, m), 3.50-3.90 (1H. m), 4.20-4.60 (1H, m) 5 80 (1H d 
J = 8Hz), 7.0-7.80 (1 4H, m), 8.25 (1 H, d. J = 8Hz), 1 0.20 (1 H, br s) ' ' 

Example 23 



m A 



mixture of (3RS)-1-[2-(2-chloroethoxy)ethyl]-1.3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
benzodiazep.ne-2-one (700 mg), potassium phthalimide (610 mg) and N.N-dimethyiformamide (5 ml) was 

St T d l° r , 7 h0UfS 31 80 " 90 C - The reaction mixture was P° ured int0 a cold w^er (100 ml) and extracted 
with ethyl acetate. The extract was washed with water, dried over magnesium sulfate and evaporated to 

give ( 3RS )- 1 -t 2 -(2-phthalimidoethoxy)ethyl]-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenvl-2H-1 4- 

is benzodiazepine-2-one (0.9 g). 



Example 24 

20 A mixture of (3RS)-1-[2-(2-chloroethoxy)ethyl]-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
benzodiazepme-2-one (500 mg) and 1 -methylpiperazine (5.0 ml) was stirred at 70* C for 5.0 hours Then 
dnsopropyl ether (30 ml) was added to the reaction mixture. After the resultant precipitate was filtered off 
the filtrate was evaporated. The residue was washed with water and dried to give (3RS)-1 -[2-[2-(4-methvl-l - 

pipera 2 inyl)ethoxy]ethyl]-1.3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4-benzodiazepine-2-one 
25 (0.43 g). 

mp : 100-105* C (dec.) 

IR (Nujol) : 3250, 1690, 1635, 1600, 1540 cm- NMR (CDCI 3 , 5) : 2.15-2.60 (13H, m). 3.35-4.50 (6H m) 
5.80 (1H,d,J = 8H Z ), 7 0-7.85 (14H. m), 8.15 (1H, d, J = 8Hz), 10.10 (1H.br s) 
MASS : m/e = 564 (M ) 

30 

Example 25 

(1) A mixture of (3RS)-1 -(2-phthalimidoethyl)-l ,3- dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
benzodiazepine-2-one (1.04 g)and hydrazine hydrate (130 mg) in N,N-dimethylformamide (10 ml) was 
heated at 70 C under stirring for 3 hours. Additional hydrazine hydrate (130 mg) was added thereto The 
resu tant mixture was heated at 80 C for 12.5 hours. The mixture was poured into water and extracted with 
ethyl acetate. The extract was washed with water and dried. The solvent was removed by evaporation under 
reduced pressure to afford a viscous oil (1.03 g). which was purified by column chromatography on silica 
gel with an eluent of a mixture of chloroform and methanol (50:1). The fractions containing the desired 
product were combined and evaporated to give (3RS)-1-(2-aminoethyl)-1,3-dihydro-3-(2-indolylcar- 
bonylamino)-5-phenyl-2H-1,4-benzodiaze P ine-2-one (0.76 g) as an amorphous oil, which was pulverized in 
ether by stirring, overnight to give crystalline powder (456.2 mg). 
IR (Nujol) : 3260, 1690, 1660, 1620 cm" 1 

45 820 R mS D H 'I 5) «m 3 ; 3 oo 8 k ( m H u m } 40 " 44 (1H ' m) ' 5 " 83 (1H ' d ' J = 8H2) ' 612 < 2H ' br0ad <>- 7 - 1 ' 7 - 9 ( 14 H, m). 

8.20 (1 H, d, J = 8Hz), 9.85 (1 H, broad s) 

The following compound was obtained according to a similar manner to that of Example 25(1). 

50 < 2) J < 3RS )* 1 -[2-(2-Aminoethoxy)ethyl]-1 ,3-dihydro-3-(2-indolyIcarbonylamino-5-phenyl-2H-1 4- 

benzodiazepine-2-one. 

mp : 130-135* C (dec.) 

IR (Nujol) : 3250, 1680, 1640, 1600, 1540 cm" 1 

55 Z (CDQ3 ' B L 2 ;5' 2 ' 80 (2H ' m) ' 3 * CM *° (5H ' m) ' 4 ' 30 - 4 * 70 < 1H ' m >' 5 - 80 < 1H ' s )- 7 -0^-80 (14H, m) 
ivtAob : m/e = 481 (M ) 

Example 26 

41 
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A mixture of a mixture (0.66 g) of < 3 R)-1 -[2-((2R)-2-tert-butoxy^ 
ethy.thio)ethyl]-1 .3.dihy d ro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 ^f^ e ^ e ™* (3SH [2 

carbonylamlno)-5-ph8nyl-2H-1,4-t)en20<llazeplno-2<»ie. 

SrTcDSOD G + ( DCt, 5 ) : 2.60-3,0 (4H. m). 4.0-4.40 (2H. m). 4.60-5.0 (1H. m), 5.96 (1H, S>. 6.65-8,5 

(14H t m) 
75 MASS : m/e = 541 <M ) 

Example 27 

Sn?. T^e seated organic iayer was washed with water, dried over magnesium sulfate and evaporated. 

The residue was crystallized with tetrahydrofuran to give 

(3RS)-1-[N-(carboxymethyl)carbamoylrnethyl]-1.3-dihydro-3-(2-indolylcarbonylammo)-5-phen y l-2H-1,4- 

benzodiazepine-2-one (204 mg). 
Z^lo^Ti-n (2H, d. J=5Hz), 4.65 (2H, s). 5.73 (1H, d. J-8H*. 6.90-7.80 (14H. m), 8.50 (1H, 
30 tri, J = 5Hz). 9.45 (1H, d, J = 8Hz), 1 1 .65 (1 H, br s) 

Example 28 

m To a mixture of (3RS)-1-carboxymethyl-1,3-dihydro-3-(2-indolylcarbonylaminoh5-phenyl-2H-1,4- 
benzodiaI e pine-2^e (452 mg). -hydroxybenzotriazole (135 mg) and N.N-dimethylformam,de (5 mO was 
^^^J^bS^ (206 mg) at 5° C under stirring. The 

at room temperature, and glycinamide hydrochloride (74 mg) and triethylamine (120 mg) were added t .the 
at room lemperaiure , * y y temperature. The precipitates were 

<o S^^lS ml^^ZoT^el ethyl acetate and water. The result precipitates 
wlrfco^ected by fSon to gL (3RS)-1-[N-(c a rbamoylmethyl)carb a moy.methy,]-1.3-d,hydro-3-(2-,ndo.yl- 
carbonylamino)-5-phenyl-2H-1 l 4-benzodiazepine-2-one (180 mg). 

niTaa d 30 J^,:«^H.' S , ,73 OH. 4 J-** 0«H. m) . .40 (1 H. 

45 tri. J = 5Hz). 9.48 (1 H, d. J = 8Hz). 1 1 -65 (1 H. s) 

MAS T^eSw = in?co^ound S were obtained according to a similar manner to that of Example 28(1). 



25 



SO 



55 



(2) (3RS)-1-[N-(ethoxycarbonylmethyl) C arbamoylmethylM,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl- 
2H-1 ,4-benzodiazepine-2-one 

(3) Mixture of" ( 3R)-l- t N.((lS)-1-carbamoyl-2-phen y leW 

Snylar^ and ^H^SH l : carbamoy.-2-phenyiethyl)- 

Lb a moylmethyl]-1,3-dihyd^ 

mp : 165-170' C (dec.) 

42 
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IR (Nujol} : 3230, 1680, 1650, 1600, 1525 cm" 1 

NMR (DMSO-d 5 , 6) : 2.65-3.20 (2H, m), 4.30-4.90 (3H f m), 5.67 (1H, d, J = 8Hz), 7.0-7,80 (19H m) 8 25- 
8,50 (1 H, m), 9.37-9.57 (1 H, m), 1 1 .65 (1 H, br s) ' ' 

MASS : m/e = 598 (M + ) 

Example 29 

To a suspension of (3RS)-1 -carboxymethyl-1 ,3-dihydro-3-indoly!carbonylamino)-5-phenyl-2H-1 ,4- 
benzodiazepine-2-one (1.53 g) in methylene chloride (30 ml) was added oxalyl chloride (1.29 g) under 
stirring and cooling in an ice-bath. The mixture was stirred for 3,5 hours at room temperature. The solvent 
and the excess oxalyl chloride were removed under reduced pressure and the residue was triturated in 
ether to give an acid chloride as an orange powder, which was collected by filtration, washed with ether and 
dried under reduced pressure. The powder (0.5 g) was added to a solution of cyanoamine (0.17 g) and 
tnethylamine (0.42 g} in methylene chloride (20 ml) under stirring at room temperature. The mixture was 
stirred for 2 hours at the same temperature. To the reaction mixture was added methylene chloride (50 ml) 
and the mixture was washed with dilute hydrochloric acid and water. After being dried over magnesium 
sulfate, the organic layer was evaporated under reduced pressure. The residue was subjected to a column 
chromatography on silica gel with an eluent of a mixture of ethyl acetate, n-hexane and acetic acid (2:1:0.1) 
to give the desired product, which was stirred in ether to give (3RS)-1-[N-(cyano)carbamoylmethyl]-1 3- 
dihydro-3-(2-indolylcarbonylamino)-5-phenyI-2H.1,4-benzodiazepine-2-one as a light orange powder (0.14 

q)* 

mp : 255-260* C (dec.) 

IR (Nujol) : 2170, 1680, 1640, 1600, 1540, 1460, 1380, 1305, 745 cm" 1 

NMR (DMSO-d 6) S) : 4.77 (2H, S), 5.75 <1H, d, J = 8Hz), 7.0-7.9 (14H, m), 9.52 (1H, d, J = 8Hz) 11 50 (1H 
broad s) 



Example 30 

To a solution of (3RS)-1-(3-bromopropyl)-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
benzodiazepine-2-one (0.52 g) in N,N-dimethylformamide (3 ml) was added methanolic sodium 
methanethiolate prepared from 30% methanolic methanethiol (0.48 g) and 1M methanolic sodium hydroxide 
(3.0 ml). The mixture was stirred for 6 hours and allowed to stand for 37 hours. 

The reaction mixture was poured into water containing several drops of acetic acid under stirring and 
extracted with ethyl acetate twice, and the extracts were combined, washed with water three-times and 
dried over magnesium sulfate. The solvent was evaporated to dryness to afford yellow oil (0.59 g} which 
was subjected to column chromatography on silica gel with an eluent of a mixture of chloroform and ethyl 
acetate (20:1) to give a glassy material (330 mg). This material was stirred in diisopropyl ether overnight to 
give (3RS)-1 -(3-methyithiopropyl)-1 .3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-l ,4-benzodiazepine-2- 
one (248.1 mg) as a white powder, 
mp : 216-221*0 

IR (Nujol) : 3430, 3260. 1673, 1638, 1600, 1532, 1450, 1375, 1270, 800, 778, 739 695 cm' 1 

NMR (CDCI 3 , 5) : 1.7-2.0 (2H, m), 1.9 (3H, s), 2.25-2.45 (2H, m), 3.7-4.0 (1H, dt, J = 13.8Hz, 6.6Hz) 4 4-4 7 

(1H, dt, J = 13.8Hz , 6.6Hz), 5.83 (1H; d, J = 7.8Hz), 7.1-7.8 (14H, m), 8.17 (1H, d, J = 7.8Hz), 10.0l' (1H br 

s) 

MASS : m/e = 482 (M + ) 



Example 31 

(1) A mixture of (3RS)-1-(2-bromoethyl-1,3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1 4- 
benzodiazepine-2-one (501 mg), triethy (amine (0.12 g), 4-mercarptopyridine (0.133 g) and N,N-dimethylfor- 
mamide (6 ml) was stirred overnight at room temperature. The reaction mixture was poured into a mixture 
of water and ethyl acetate. The organic layer was separated, washed with water three times, dried over 
magnesium sulfate and evaporated. The residue was chromatographed on silica gel with an eluent of ethyl 
acetate to give (3RS)-1 -[2-(4-pyridylthio)ethyl]-1 .3-dihydro-3-(2-indolylcarbonylamino)-5-phenyl-2H-l 4- 
benzodiazepine-2-one (0.19 g). 
mp : 150-1 55 # C (dec.) 
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IR (Nuiol) : 3230, 1680. 1630. 1600, 1570, 1530 cm"' , .„...,, ^ ..m,, , n7Rri 

NMR (CDCIa, a) : 3.0 3.30 (2H. m), 3.70-4.10 (1H, m), 4.40-4.80 (1H, m). 5.80 (1H. d, J-8Hz). 7.0-7.80 
(16H. m). 8.10 (1H, d, J -8Hz), 8.25-8.45 (2H, m), 10.05 (1H, br s) 

MA n,e foltowirjcompound was obtained according to a similar manner to that of Example 31(1). 
(2) Mixture of ( 3 R)-H2-<(2R)-2-tert-bu W ^ 

dinvdro-3-(2-indolylcarbonylamino)-5-phenyl-2H-1,4-ben20diazep.ne-2-one and f f^^^^jfj 
Sx^bonylamino-2-benzhydry.oxycarbonyleth^ 3-dih y dro-3.(2.indo.ylcarbony.am,no}-5. 
phenyl-2H-1,4-benzodiazepine-2-one. 

NMR (CDCb, 5) : 1.40 (9H, .), 2.20-3.10 (4H, m). 3.50-4.0 (1H, m). 4.20-4 ,70 , <JH. m), 5.15-5.45 (1H, m). 
5.80 (1H d. J = 8H 2 ). 6.90 <1H. s). 7.10-7.85 (24H, m), 8.15 (1H. d. J=8H 2 ). 9.75 (1H, br s) 

5 

Example 32 

To a solution of (3RS)-1-(2-aminoethyl)-1.3-dihydro-2-indolylcarbonylamino)-5-phenyl-2H-1,4- 
benziiazepine-2-one (434 mg and triethylamine (222 mg) in methylene chloride (4 ml) was dropw.se 

,o added SyTchfo^e 172.8 mg) under coding in ice-water bath and stirring. The ^^"^ 
hours under the same conditions. After the solvent was removed by evaporation under educed pressure 
water was added to the residue. The mixture was extracted with ethyl acetate. The extract was washed wrth 
2 fi^jTS^ bloailwiato solution and water, then dried over magnesium sulfate. The solvent was 
removed by evtoTation to afford a brown oil (672.2 mg). which was chromatographic I on s,hca gel wrth an 

2S Tent of ""mixture of chloroform and methano. (30:1). The fractions containing ^to**^™ 
combined and evaporated to give an amorphous product, which was V*"^"«f" 
overnight. The crystalline powder was collected by filtration and washed wrth ether to 9 iv % £* S > ^ 2 
ace^aminoethylH ,3-dihydro-3-(2-indolylcarbony.amino)-5- P henyl-2H-1 ,4-benzodiazep.ne-2-one (327.1 mg). 

mp : 167-175* C (dec.) 

30 IR (Nujol) : 3250, 1690, 1672, 1635 cm-' o 0 , Q /nn mN q4rmh d 

NMR (DMSO-d S , 5) : 2.25 (3H. s). 3.6-4.4 (4H, m), 5.59 (1H, d, J = 8Hz), 6.9-7.9 (14H, m), 9.48 (1H, d, 

J = 8Hz), 1 1 .48 (1 H, broad s) 
MASS : m/e = 479 (M*) 
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Preparation 10 

To a suspension of (3RS)-1,3-dihydro-5-(2-fluorophenyl)-3-phthalim^ 
(1.0 g) and i-trityl-4-chloromem y !imidazole hydroch.oride (1.28 g) in *»*^y««^ 
added sodium hydride (40% suspension in mineral oil. 0.36 g) gradually under tf.rr.no and cooling m an 
Sbath and the mixture was stirred at the same temperature for one hour and then at ambient ^emperature 
for 17 hours After addition of acetic acid 90.5 ml), the reaction mixture was poured .nto water (100 ml) The 
lilt adjusted to P H 7 with an aqueous sodium bicarbonate under stirring. The resultant prec.p.tetes 
were col.ected by filtration, washed with water and dried undr reduced pressure and warmmg to t^ydlow 
powder (2.22 g). The powder was purified by column chromatography on s.l.c gtel w.th an eluent of a 
Sure of chloroform and ethyl acetate (20:1) to afford (3RS)-1 .S-dihydro-S^-fluorophenyD-S-phthal.m.do- 
1-(1-trityl-4-imidazolyl)methyl-2H-1 ,4-benzodiazepine-2-one (1.38 g). 
NMR (DMSO-ds, 8) : 5.08 (2H, ABq), 5.75 (1H, s), 6.7-7.7 (29H, m) 

Preparation 11 

To a suspension of ( 3 RS)-1.3-dihydro-5-(2-fluorophenyl)-3-phthaH^ 
1,4-benzodiazepine-2-one (19.96 g) in tetrahydrofuran (200 ml) was added a solut .or .of W™™ 
(1.38 g) in methanol (10 ml). The mixture was stirred at ambient temperature for 0.5 hour and then the 
resultant clear solution was refluxed for 2 hours under stirring. The reaction rmxture was cooled n » .ce- 
bath and the precipitates were filtered off. The filtrate and washings were evaporated under reduced 
pressure. The residue was dissolved in chloroform and the mixture was filtered. The filtrate was evaporated 
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to give an oil (19.30 g), which was chromatographed on silica gel with an eluent of a mixture of chloroform 

and methanol (30:1) to afford (3RS)-1 l 3-dihydro-5-(2-fluorophenyl)-3-amino-1-(1-trityl-4-imida20lyl)methvl- 
2H-1 ,4-benzodiazepine-2-one (9.97 g). 

NMR (CDCI 3 , 5) : 2.42 (2H. broad s), 4.49 (1H, s). 5.06 (2H, s) t 6.8-8.0 (25H, m) 



Preparation 12 

(1) To a solution of (3RS)-1 .3-dihydro-5-(2-fluorophenyl)^ 

benzodiazepine-2-one (591.7 mg) in ethyl acetate (2 mi) was added a solution of (S)-( + )-mandelic acid 
(129.3 mg) in ethyl acetate (4 ml) under stirring at ambient temperature. The precipitated gel was dissolved 
by addition of methanol (0.2 ml). To the clear solution were added ethyl acetate (4 ml) and diisopropyl ether 
(three drops). The mixture was stirred for 2 hours and allowed to stand overnight. The resultant precipitates 
were collected by filtration, washed with ethyl acetate and diisopropyl ether and dried to give white powder 
(202.2 mg), which was recrystallized from ethyl acetate to afford (S)-( + )-mandelic acid salt of (3S)-1 3- 
dihydro-5K2-fluo^^ as cr * 

[<x& = -33.33 (C = 0.846, CH 3 OH) 

Further, a mixture of (3R)0,3-dihydro-5-(-2fluorophenyl)-3-ammo-1-(1-trityI-^ 
benzodiazepine-2-one and (3S)-1,3-dihydro-5-(2-fluorophenyl)-3-amino-l-(1-trityl-4-imidazolyl)methyl-2H-l!4- 
benzodiazepine-2-one was obtained from the filtrate. 

(2) (S)-( + )-Mandel.ic acid salt of (3S)-1,3-dihydro-5-(2-fluorophenyl)-3-amino-1-(1-trytyl-4-imidazolyl)- 
methyi-2H-1,4-benzodiazepine-2-one obtained in Preparation 12(1) was suspended in a mixture of water and 
ethyl acetate. The resultant mixture was adjusted to pH 7-8 with an aqueous solution of sodium bicarbonate 
under stirring. The organic layer was separated, washed with water and evaporated to dryness to give (3S)- 
1 .3-dihydro-5-(2-f!uorophenyl)-3-amino-1 -(1 -trityl-4-imidazolyl)methyl-2H-1 ,4-benzodiazepine-2-one (1 81 4 
mg). 

= -35.34* (C =0.846, CH 3 OH) 



Preparation 13 

(1) A mixture <[«] D = +14.4") (1.57 g) of (3R)-1 t 3-dihydro-5-(2-fluorophenyi)-3-amino-1-(1-trityl-4- 
imidazolyl)methyl-2H-1 ,4-benzodiazepine-2-one and (3S)-1 ,3-dihydro-5-(2-fluorophenyl)-3-amino-1 -(1 -trityl-4- 
imidazolyl)methyl-2H-1,4-benzodiazepine-2-one obtained in Preparation 12(1) was dissolved in a mixture of 
ethyl acetate (5.3 ml) and methanol (0.5 ml). To a solution was added a solution of (RM-)-mandelic acid 
(342.7 mg) in ethyi acetate (20 ml) under stirring at ambient temperature. To the mixture was added 
diisopropyl ether (0.5 ml) and the resultant mixture was stirred for 2 hours and allowed to stand overnight 
The precipitates were collected by filtration, washed with ethyl acetate and diisopropyl ether and dried to 
give (R)-(-)-mandelic acid salt of (3R)-1 l 3-dihydro-5-(2-fluorophenyl)-3-amino-1-(1-trityl-4-imidazolyl)methyl- 
2H-1,4-benzodiazepine-2-one (white powder, 685.6 mg). 

Mo 4 = +33.60" (C = 0.848, CH3OH) 

(2) (3R)-1 ,3-Dihydro-5-(2-fiuorophenyl)-3-amino-1 -(1 -trityi-4-imidazolyI)methyl-2H-1 ,4-benzodiazepine-2- 
one was obtained by treating (R)-(-)-mandelic acid salt of 3R)-1,3-dlhydro-5-(2-fluorophenyl)-3-amlno-1-(i- 
tntyl-4-imidazoly!)methyl-2H-l l 4-benzodiazepine-2-one in a similar manner to that of Preparation 12(2) 
[«]§ 2 = +37.91 (C = 0.844, CH3OH) V ; " 



Example 33 

The following compounds were obtained according to a similar manner to that of Example 6(1). 



(1) ( 3S H' 3 - Di nydro-1-(l-^ 
benzodiazepine-2-one 

NMR (CDCIa, 5) : 5.085 (2H, ABq), 5.76 (1H, d, J = 7.9Hz), 6.8-8.0 (30H, m), 8.10 (1H, d, J = 7.9Hz) 9 81 
(1H, s) 
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(2) (3RH ,3-Dihydro-1 -(i-trityl-^imidazolyDmethyl-^-indolylcarbonylaminoJ-S-ta-fluorophenyD-aH-l ,4- 

benzodiazepine-2-one 

NMR <DMSO-d 6 . 6) : 5.11 (2H, ABq), 5.64 (1H. d, J = 8.0Hz), 6.7-8.0 (30H, m). 9.55 (1H. d. J = 8.0Hz), 11.66 
5 (1H, s) 

(3) ( 3 RS)-1,3-Dihydro-3-(2-indolylcarbonylami^ 

one 

w IR (Nujol) : 3250, 1680, 1635. 1600. 1530 cm H 

(4) (3RS)-1 ,3.Dihydro-3-(2.indolylcarbonylamino)-1 -(^imidazolylmethyD-S^^fluorophenyi^H-l ,4- 
benzodiazeptne-2-one 

75 NMR (CDCI3, S) : 4.85. 5.10 (2H, ABq. J-15Hz). 5.80 (1H. d. J=8Hz). 6.80-7.83 (15H. m). 8.10 (1H. d. 
J = 8Hz), 10.10 (1H. broad s) 

(5) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamlno)-1 -[(5-methylimidazol-4-yl)methyl]-5-phenyl-2H-1 ,4- 
benzodiazepiner2-one 

20 NMR (DMSO-d 6 , 5) : 1.96 (3H. S), 4.80. 5.15 (2H. ABq. J = 15Hz). 5.55 (1H. d. J = 8Hz). 6.90-8.15 (15H. m). 
9.33 (1 H. d, J = 8Hz), 1 1 .58 (2H, br s) 

(6 ) (3S)-1 .3-Dihydro-1 -(4-imidazolylmethyl)-3-(2-indolylcarbonylamino)-5-(2-fluorophenyl)-2H-1 .4- 
25 benzodiazepine-2-one 

NMR (DMSO-d 6l 5) : 5.04 (2H. ABq). 5.63 (1H. d, J = 7.9Hz), 6.9-8.2 (15H. m), 9.58 (1H. d, J = 7.9Hz). 11.65 
(1H. s). 11.92 (1H, s) 

30 (7) (3 R)-i i3 . D ihydro-1-(4-imidazolylmethyl)-3-(2-indolylcarbonylamino)-5-(2-fluorophenyl)-2H-1 .4- 

benzodiazepine-2-one 

NMR (DMSO-ds. 5) : 5.04 (2H. ABq), 5.62 (1H. d. J = 7.9Hz). 6.9-8.3 (15H. m), 9.58 (1H. d. J = 7.9Hz), 11.66 
(1H. s), 11.93 (1H. s) 

(8) (3RS)-1 .3-Dihydro-3-(2-indolylcarbonylamino)-1 -(2-imidazoly lmethyl)-5-phenyl-2H-1 ,4-benzodiazepine-2- 
one 

NMR (DMSO-ds. i) : 5.10 (2H, s). 5.65 (1H. d. J = 8Hz). 6.60-8.10 (16H. m). 9.36 (1H. d. J = 8Hz), 11.65 (1H. 
40 br s), 11.90 (1H, br s) 

(9) (3RS)-1 .3-Dihydro-3-(2-indolylcarbonylamino)-1 -(3-pyrazolylmethyl)-5-phenyl-2H-1 ,4-benzodiazepine-2- 
one 

45 NMR <DMSO-d 6 . a) : 5.03. 5.30 (2H. ABq. J = 15Hz). 5.65 (1H. d. J = 8Hz), 5.85 (1H. br s). 6.90-7.90 (15H. 
m). 9.43 (1H, d. J=8Hz), 11.60 (1H. br s). 12.55 (1H, br s) 

(1 0) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-i -[(1 ,2.4-triazol-3-yl)methyl]-5-phenyl-2H-1 ,4- 
benzodiazepine-2-one 

50 NMR (DMSO-d 6 , 5) : 5.10, 5.35 (2H, ABq. J-15Hz). 5.66 (1H. d, J = 8Hz), 6.90-7.93 (15H. m). 8.23 (1H, br 
s), 9.40 (1 H, d, J = 8Hz), 1 1 .65 (1 H, br s) 

(11) (3RS)-1 >Dihydro-3-(2-indolyica^^ ,4-benzodiazepine- 
55 2-one 

NMR (DMSO-ds, &) : 2.63 (2H, t, J = 7Hz), 3.85-4.20 (1H, m). 4.20-4.75 (1H, m), 5.55 (1H. d, J = 8Hz), 6.60 
(1H, s), 6.93-7.85 (15H, m), 9.43 (1H, d, J* 8Hz), 11.65 (1H, br s) 

46 



35 



:<EP 0349949A2 I > 



EP 0 349 949 A2 



< 12 > < 3S H.3-Dihydro-W4-imi^ 
benzodiazepine-2-one hydrochloride 

NMR (DMSO-dg, 5) : 5.33 (2H, ABq), 5.69 (1H, d. J = 7.6Hz), 7.0-8.0 (15H, m), 9.05 (1H, s) 9 60 (1H d 
5 J = 7.6Hz), 11 .74 (1 H, s), 1 4.73 (1 H, broad s) ' ' 

Example 34 

A mixture of (3S)-1 ( 3-dihydro-5-(2-fluorophenyl)-3-amino-1-(1-trityl-4-imidazolyl)methyl-2H-1 ,4- 
w benzodiazepine-2-one (0.79 g), indole-2-carboxylic acid g), N-hydroxybenzotriazole (0.18 g) and N N - 
dicyclohexylcarbodiimide (0.28 g) in N.N-dimethylformamide (8 ml) was stirred at ambient temperature 
overnight and filtered. The filtrate and washincs were diluted with ethyl acetate. The mixture was washed 
with an aqueous solution of sodium bicarbonate. The separated organic layer was washed with water and 
dried over magnesium sulfate. The solvent was removed under reduced pressure to give a viscous oil (1.12 
75 g), which was chromatographed on silica gel with an eluent of a mixture of chloroform and methanol (30:1) 
to afford (3S)-1 ,3-dihydro-1 -{1 -trityl-4-imidazolyl)methyl-3-(2-indolylcarbonylamino)-5-(2-fIuorophenyl)-2H- 
1 ,4-benzodiazepine-2-one (amorphous substance, 0.97 g). 
[a]P = -32.47 - (C = 0.85, CH 3 OH) 

NMR (CDCIa, S) : 5.085 (2H, ABq), 5.76 (1 H, d. J = 7.9Hz), 6.8-8.0 (30H, m), 8.10 (1H, d, J=7.9Hz) 9 81 - 
20 (1H, s) 

Example 35 
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To a solution of (3R)-1 ,3-dihydro-1 -(1 -trityl-4-imidazolyi)methyl-3-amino-5-(2-fIuorophenyl)-2H-1 4- 
benzodiazepine-2-one (0.81 g), indole-2-carboxyiic acid (0.23 g), N-hydroxybenzotriazole (0.19 g) in NN- 
dimethyiformamide (8 ml) were added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.27 g) 
and tnethylamine (0.14 g) under stirring at ambient temperature. The mixture was stirred for 4 hours at 
ambient temperature. To the reaction mixture were added ethyl acetate and water under stirring The 
mixture was adjusted to pH 8 with an aqueous sodium bicarbonate. The organic layer was separated and 
the aqueous layer was extracted with ethyl acetate. The separated organic layer and the extract were 
combined, washed with water twice and dried over magnesium sulfate. The solvent was removed under 
reduced pressure to give (3R)-1 I 3-dihydro-1-(1-trityl-4-imidazolyl)methyI-3-(2-indolylcarbonylamino)-5-(2- 
fluorophenyl)-2H-1 ,4-benzodiazepine-2-one (1 .0 g). 

l*£ 2 = +41.58* (C = 0.856, CH3OH) NMR (DMSO-d s , 5) : 5.11 <2H, ABq), 5.64 (1H, d, J = 8.0Hz), 6 7-8 0 
(30H, m), 9.55(1 H, d. J = 8.0Hz), 11. 66(1 H, s) j ' 

Example 36 



To a solution of (3S)-1,3-dihydro-1-(1-trityl-4-imidazolyl)methyl-3-(2-indolylcarbonylamino)-5-(2- 
fIuorophenyl)-2H-1 ( 4-benzodiazepine-2-one (1.0 g) in N ( N-dimethylformamide (10 ml) was added 6N hy- 
drochloric acid (7 ml) under stirring and cooling in an ice-bath. The mixture was warmed to 50 *C and 
stirred for 2 hours. After cooling to room temperature, to the reaction mixture were added water and ethyl 
acetate under stirring. The mixture was adjusted to pH 8 with an aqueous solution of sodium bicarbonate 
The separated organic layer was washed with water and dried. Removal of the solvent gave a viscous oil 
(1.20 g), which was chromatographed on silica gel with an eluent of a mixture of chloroform and methanol 
(20:1) to afford (3S)-1 ,3-dihydro-.1-(4-imidazolylmethyl)-3-{2-indolylcarbonylamino)-5-(2-fluorophenyl).2H.1 4- 
benzodiazepine-2-one (601.5 mg) as an yellow crystalline powder. 
so [a]£ Q = +24.68* (C = 0.64, CHCI3) 

NMR (DMSO-d 5) 5) : 5.04J2H, ABq),.5.63 (1H, d, J=7.9Hz), 6.9-8.2 (15H, m) t 9.58 (1H, d, J = 7.9Hz), 11.65 
(1 H, s), 1 1.92 (1 H, s) 

55 Example 37 

The following compound was obtained according to a similar manner to that of Example 36. 
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(3R)-1,3-Dihydro-1-^ 
benzodiazepine-2-one 

, \&',S£X^Si gSU «* dH. d. J-7** 6.9-8.3 OSH. « 9.68 „H. d. ...7«* ,1.86 

(1H, s), 11.93 (1H, s) 

Example 38 

To a solution of (3S)-1.3^ihydro-1-(4-imida2olylmethyl)-3-(2-indolylc a rbo ny lamino)-5-(2^uorophenyl)- 
2H-1 tbenzodiazepine-2-one (215.1 mg) in methanol (5 ml) was added 6N-hydrogen chlonde aoU*or . m 
eThe (01 ml) under cooling. The clear yellow solution was evaporated to dryness under reduced pressure. 
The residue was triturated in ether to afford yellow powder, which was coliected by ffltrtton ^ wtf»d 
twice with ether to give (3S)-1,3-dihydro-1-(4-imidazoi y imethyl)-3-(2-.ndolylcarbonylam,no)-5-(2- 

75 fluorophenyl)-2H-1,4-benzodiazepine-2-one hydrochloride (197.1 mg). 
[«]g« = -35.94* (C = 0.612,CH 3 OH) 

ZR^MSO-d^S) :"s.33 (2H, ABq). 5.69 (1H. d, J = 7.6Hz), 7.0-8.0 (15H, m). 9.05 (1H, s), 9.60 (1H, d. 
J = 7.6Hz), 11.74 (1H, s). 14.73 (1H, broad s) 



70 



20 



Example 39 

To a solution of (3S)-1,3-dihydro-1-(4-imidazolylmethyl)-3-(2-indol y lcarbonylamino)-5-(2-fluorophenyl)- 
25 2H-1^ben Z odiazepine-2-one (246mg) in methanol (10 ml) was added L-( +) -tartaric ac '^5-0 room 
temperature. After being stirred for several minutes, the mixture was concentrated to 2 jrnL The ^ulta 
light yellow powder was collected by filtration, washed with diisopropyl ether twice and dned to g.ve (3S) 
13-dihydro-1-(4-imidazol y imethyl)-3-(2-indolylcarbonylamino)-5-{2-fluorophenyl)-2H-1,4-ben Z od.azep.ne-2- 

one L-( + )-tartrate (235.3 mg). 

30 nSrTdMSO^.T^I (2H, S), 5.07 (2H, s), 5.63 <1H, d. J = 7.7Hz). 6.9-8.1 (15H. m), 9.58 (1H. d, 

j = 7.7Hz), 11.65 (1H, S) 

35 Example 40 

The following compound was obtained by reacting (3SH,3-dihydro-1-(4Hmidazoly^ 
carbonylamino)-5-(2.fluorophenyt)-2H-1,4-ben2odiazepine-2-one with methanesulfon.c aad in similar man- 
ners to those of Examples 38 and 39. 



40 



(3S)-1 ,3-Dihydro-1-(4-imid^^ 
benzodiazepine-2-one methanesulfonate 

45 [ag* = -31.32° (C = 0.632, CH 3 OH) 

7uRiOU^ (3H), 5.33 (2H, ABq), 5.69 (1H. d, J = 7.7Hz), 7.0-7.8 (15H, m). 8.99 (1H, s), 9.58 

(1H, d, J = 7.7Hz), 11.68 (1H, s), 14.26 (1H, broad) 

50 Example 41 

The following compounds were obtained according to a similar manner to that of Example 4(1). 



55 

one 



(1 ) (3RS)-1 ,3-Dihydro-3-(2-indolylcarbonylamino)-1 -(4-imidazolylmethy l)-5-pheny I-2H-1 ,4-benzodiazepine-2- 
IR (Nujoi) : 3250, 1680, 1635, 1600, 1530 cm"' 
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(2) ( 3R SM .3-Dihydro-3-(2-indoW^ 4 . 
benzodiazepine-2-one 

NMR (CDCIa, 5) : 4.85, 5.10 (2H, ABq, J»15Hz), 5.80 (1H, d, J = 8Hz), 6.80-7.83 (15H, m), 8.10 (1H d 

5 J=8Hz), 10.10 (1H, broad s) ' 

(3) ( 3RS H> Di ^ro-3-(2-indoly (carbon 
benzodiazepine-2-one 

io NMR (DMSO-de, 5) : 1.96 (3H, s), 4.80, 5.15 (2H, ABq, J = 15Hz), 5.55 <1H, d, J = 8Hz), 6.90-8.15 (15H, m) 
9.33 (1 H, d, J- 8Hz), 1 1 .58 (2H, br s) 

(4) ( 3S >- 1 ' 3 - Din y dr °-H4-imidazoIylmethy^ 4- 
benzodiazepine-2-one 

NMR (DMSO-d e , 5) : 5.04 (2H, ABq), 5.63 (1H, d, J = 7.9Hz), 6.9-8.2 (15H, m), 9.58 (1H, d, J=7 9Hz) 11 65 
(1H, s), 11.92 (1H, s) h 

(5) ( 3R H . 3 "Dihydro-1 -(4-imidazolyimethyl)-3-(2-indolylcarbonylarnino)-5-(2-fIuorophenyl).2H-1 4- 
20 benzodiazepine-2-one 

NMR (DMSO-d 6l 5) : 5.04 (2H, ABq), 5.62 (1H, d, J = 7.9Hz), 6.9-8.3 (15H, m), 9.58 <1H. d, J=7 9Hz) 11 66 
(1H, s), 11.93 (1H, s) ' h 

25 (6) (3RS)-1 >Dihydro-3-{2-indoiyIcarbonylamino)-1 -(2-imidazoly lmethyl)-5-phenyl-2H-1 ,4-benzodiazepine-2- 
one r 

NMR (DMSO-d 6 , 5) : 5.10 (2H. s). 5.65 (1H, d, J=8Hz), 6.60-8.10 (16H,. m). 9,36 (1H, d, J=8Hz), 11 65 (1H 
br s), 11.90 (1H, br s) v ' 

30 

(7) ( 3R S)-1 t 3-Dihydro-3.(2-indolylcarbonyl^^ 
one 

NMR (DMSO-d 6 , 5) ; 5.03, 5.30 (2H, ABq, J = 15Hz), 5.65 (1H, d, J=8Hz), 5.85 (1H, br s), 6.90-7.90 (15H 
35 m), 9.43 (1H, d. J=8Hz), 11.60 (1H, br s). 12.55 (1H, br s) 

(8) (3RS)-1 .3-Dihydro-3-(2-indolylcarbonylamino)-1 -[(1 ,2,4-triazol-3-yl)methyl]-5-phenyl-2H-1 4- 
benzodiazepine-2-one 

40 NMR (DMSO-d 6 , 5) ; 5.10, 5.35 (2H, ABq, J = 15Hz), 5.66 (1 h. d, J = 8Hz), 6.90-7.93 (15H, m) 8 23 (1H br 
s), 9.40 (1 H, d, J = 8Hz). 1 1 .65 (1 H, br s) ' ' 

(9) (3RS)-1 ,3-Dihydro-3-(2__indolylcarbonylamino)-1 -[2-<4-imidazolyl)ethyl>5-phenyl-2H-1 ^-benzodiazepine- 
2-one 

45 

NMR (DMSO-d 6 , 5) : 2.63 (2H, t. J = 7Hz), 3.85-4.20 (1H, m), 4.20-4.75 (1H, m), 5.55 (1H. d, J = 8Hz) 6 60 
(1 H, s), 6.93-7.85 (1 5H, m), 9.43 (1 H, d, J = 8Hz), 1 1 .65 (1 H, br s) " 

(10> ( 3S )* 1 ' 3 * Dih y dr °- 1 -(4-imidazolylmethyl)-3-(2-indolylcarbonylam 4. 

so benzodiazepine-2-one hydrochloride 

NMR (DMSO-d 6 , 5) : 5.33 (2H, ABq), 5.69 <1H, d, J « 7.6Hz), 7.0-8.0 (15H, m), 9.05 (1H, s), 9 60 (1H d 
J = 7.6Hz), 11.74 (1H, s), 14.73 (1H, broad s) 1,1 
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Claims 

1. A compound of the formula 
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^ may have one or more suitable substituent(s), aryl which may have one or more 

suitable substituent(s), 

-NH-R 5 (in which R s is hydrogen, lower alkanoyl or hydroxy(lower)alkyl). Bl(M(Hll(w , 
(in which R« is lower alkyl. lower alkyl substituted with carboxy and ammo, lower alkyl substituted 
15 with protected carboxy and protected amino, or pyridyl), 

Sk? (in which R 7 is hydrogen, hydroxy protective group, lower alkyl. lower alkenyl ar(lower)alkyl, halo- 
(toweOalkyl. amino(.ower)a.kyl. protected amino ( lower)alk y .. or piperazinvl<lower)alkyl wh.ch may have .ower 

Snh-R* Cn which R* is cyano. carbamoyl(lower)alkyl, carboxy(lower)alkyl, protected carboxy(lower)alkyl, 
20 or lower alkyl substituted with carbamoyl and aryl ). or 



25 



-Z-R 9 is hydrogen or lower alkyl. and Z is 



0 
il 

-C- , -c- 

II 
N 

A" 
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40 



30 (wherein R 10 is hydroxy, lower alkoxy or amino) or 

-C- 

ii 

R^V 2 

(wherein R» is carboxy or protected carboxy and R 12 is hydrogen; or R 11 is halogen and R 12 is halogen)], 
R 2 is aryl which may have one or more suitable substituent(s), 
R 3 is hydrogen or halogen, 
R 4 is hydrogen, halogen or lower alkoxy and 
A is lower alkylene, 

and a pharmaceutical^ acceptable salt thereof. * eil!+a Ki* 

2. A compound of claim 1, wherein R^ is heterocyclic group which may have one or more sutfable 

substituent(s). 

3. A compound of claim 2, wherein 
Ri is unsaturated 5-membered heteromonocyclic group containing 2 or 3 nitrogen atoms, wh.ch may have a 
lower alkyl and/or an imino protective group, and 

R 2 is phenyl which may have a halogen atom. 

4. A compound of ciaim 3, . . 
wherein * is imidazolyl, pyrazolyl or triazolyl. each of which may have a lower alkyl and/or an im.no 

protective group. 

5. A compound of claim 4, 
wherein 

Ri is imidazolyl which may have a lower alkyl group, 
R 3 is hydrogen, 
R is hydrogen, and 
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A is Ci-C 3 alkylene. 

6. A compound of claim 5, 

which is (3S)-1.3-dihydro-1-(4-imida20^ ^ 
benzodiazepine-2-one. 
5 7. A process for preparing a compound of the formula : 



10 



A-R J 




H 



75 



20 



25 



wherein R 1 is halogen, 

heterocyclic group which may have one or more suitable substituent(s), aryl which may have one or more 
suitable substituent(s), 

-NH-R 5 (in which R 5 is hydrogen, lower alkanoyl or hydroxy(lower)alkyl), 

-S-R6 (in which R6 is lower alkyl, lower alkyl substituted with carboxy and amino, lower alkyl substituted 
with protected carboxy and protected amino, or pyridyl), 

-O-R 7 (in which R 7 is hydrogen, hydroxy protective group, lower alkyl, lower alkenyl, ar(lower)alkyl halo- 
(lower)alkyl, amino(lower)alkyl, protected amino(lower)alkyl, or piperazinyl(lower)alkyl which may have lower 
alkyl), 

-CONH-R8 (in which R* is cyano, carbamoyl(lower)aIkyl, carboxy(lower)alkyl, protected carboxy(lower)alkvl 
or lower alkyl substituted with carbamoyl and aryl), or 
-Z-R 9 [in which R 9 is hydrogen or lower alkyl, and Z is 
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a 
ii 

-C-, -c- 

N 

A 10 



(wherein R'° is hydroxy, lower aikoxy or amino) or 
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R llN R 12 
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(wherein R 11 is carboxy or protected carboxy and R 12 is hydrogen; or 
R 11 is halogen and R 12 is halogen)], 

R 2 is aryl which may have one or more suitable substituent(s), 

R 3 is hydrogen or halogen, 

R* is hydrogen, halogen or lower aikoxy and 

A is lower alkylene, 

or a salt thereof, 

which comprises 

(1) reacting a compound of the formula : ■- 
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"^—NHCO — ^ 



H 



,in R 2 , R 3 and R* are each as defined above, or a salt thereof with a compound of the formula 



wherein 
io X-A-R 1 
wherein 

R 1 and A are each as defined above, and 
X is halogen, 

or a salt thereof to give a compound of the formula 

75 

A-R 1 



20 




H 



25 
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wherein R\ R 2 , R 3 , R 4 and A are each as defined above, 
or a salt thereof, or 

(2) reacting a compound of the formula : 




wherein R\ R 2 , R 3 and A are each as defined above, 
40 or its reactive derivative at the amino group 

or a salt thereof with a compound of the formula : 



45 



HOOcX^C^ 



H 



wherein R* is as defined above, frirmi ,i fl 
so or its reactive derivative at the carboxy group or a salt thereof to gi ve a compound of the formula 
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A-R 




70 wherein R\ R 2 , R 3 , R* and A are each as defined above, 
or a salt thereof, or 

(3) subjecting a compound of the formula : 



75 



20 



25 




wherein R 2 ( R 3 ( R* and A are each as defined above, 
R 14 is hydrogen or lower alkyl, 
R 1S is an imino protective group, 
30 J is CH or N and 
Q is CH or N, 

or a salt thereof to elimination reaction of the imino protective group to give a compound of the formula 
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wherein R 2 , R3 t r*. R i* f A( j and Q are each as defjned abov8( 
or a salt thereof. 

8. A pharmaceutical composition which comprises, as an active ingredient, a compound of claim 1 or a 
pharmaceutical^ acceptable salt thereof in admixture with pharmaceuticaily acceptable carriers 

9. A compound of claim 1 or pharmaceutical acceptable salt thereof for use as a medicament 

10. A compound of claim 1 or pharmaceutical acceptable salt thereof for use as a cholecystokinin 
antagonist. 

11 . A compound of claim 1 or pharmaceutical acceptable salt thereof for 
emesis or pancreatitis. 



use in treating or preventing 



™ 0 J 2 ' US8 *? * Compound of c,aim 1 or Pharmaceutical acceptable, salt thereof for the manufacture of 
medicament for therapeutic treatment of emesis or pancreatitis. 
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© Benzodiazepine derivatives. 
© A compound of the formula : 



CO 
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flL 
LU 




wherein Ft 1 is halogen, 



S ^^"k 9 rou P^ hich ma V have ° n * or more suitable substituent(s). aryl which may have one or more 
suitaoie substituent(s), 

^ -NH-R 5 (in which R 5 is hydrogen, lower alkanoyl or hydroxy(lower)alkyl), 

^. -S-R6 (in which R« is lower alkyl. lower alkyl substituted with carboxy and amino, lower alkyl substituted with 
CO protected carboxy and protected amino, or pyridyl), 



» ■ T ,s ^drogen, hydroxy protective group, lower alkyl. lower alkenyl, ar(lower)alkyl, halo(lower)- 
S "? we „ r aW, protected amino(lower)alkyl, or piperazinyl(low e r)alkyl which may have lower alkyl) 
-CONH-R (.n wh.ch R° is cyano, carbamoyl(lower)alkyl, carboxy (lower)alky I, protected carboxy(lower)alkyl or 
lower alkyl substituted with carbamoyl and aryl ), or wwwjdmyi, or 

-Z-R 9 [in which R 9 is hydrogen or lower alkyl, and Z is 
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(wherein R 10 is hydroxy, lower alkoxy or amino) or 



-C- 

H 

/ llN R 12 



(wherein R« is carboxy or protected carboxy and R« is hydrogen; or R« is haiogen and R-« is halogen)], 

R2 i s aryl which may have one or more suitable substrtuent(s), 

R 3 is hydrogen or halogen, 

R* is hydrogen, halogen or lower alkoxy and 

A is lower alkylene, 
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